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From a Mono-Rail Train system to a Modern 
hanging Lamp Shade... Alloys play an important 
role in their production and construction. 


Since 1869 Blackwells have been manufacturers and 
suppliers of Alloys for Industry, and your enquiries 
are invited. 





Manufacturers of Alloys of : — Suppliers of:— 
vy TITANIUM w FRENCH CHALK 
w CHROMIUM w RUTILE 
Ww MANGANESE w ILMENITE 
Ww MOLYBDENUM w MAGNETITE 
vy SILICON w MANGANESE ORE 
wv BORON, etc. ¥ and all minerals 


BLACKWELLS METALLURGICAL WORKS LTD 


Thermetal House, Garston, Liverpool,19 Phone: GARston 980 Grams: Blackwell, Liverpool 
Works: BANKS ROAD, CHURCH ROAD, SPEKE ROAD, GARSTON 
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You, too, can have ingots like mine! 


:; Bra 
Just what the Buyer ordered, in fact. Whatever your require- oe Gunmetal, 


ments, our scientifically controlled production technique will Manganese Bronze, 
tive you Ingot Metals exactly to specification. Keen prices, Aer 
bias aNeben Asdincn ee Aluminium Bronze, 
prompt deliveries, and excellent service have helped to build 

up our reputation. For the highest quality Ingots at consistently Phosphor Bronze, 


competitive prices ... Lead Bronze 


rp 4 
/ | 


EOPOLD LAZARUS 


LIMITED 


specify ingot metals by 


@ Members of the British Bronze and Brass Ingot Manufacturers’ Association, ON A1I.D. APPROVED LIST. 


WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6 ‘ TELEPHONE: ASTON CROSS 3115 
LONDON: City Wall House, 79-83 Chisweil St., Finsbury Sq.. E.C.1. Tel: Metropolitan 8831 MANCHESTER: Chronicle Buildings, Corporation St.,4. Tel: Blackfriars 3741 
SWANSEA: Powell Duffryn House, Adelaide Street. Tel: Swansea 54035 














Metal Industry, 21 August 1959 


The scene 
changes... 
but the service 


is consistent 


Our delivery vans are literally 
on National Service—making 
daily deliveries of W.M. non- 
ferrous ingots to every county, 
and almost every corner, of 
Britain. Non-ferrous founders 
know by experience that in 
specifying W.M. they can be 
sure of non-ferrous metal and 
alloy ingots conforming in 
every particular with the most 


exacting specifications. 


wow for ingots of 
IN 
As 


consistent reliability 


THE WOLVERHAMPTON METAL CO. LTD., Head Office & Works: WEDNESFIELD, STAFFS. Tel.: 31052 (7 lines) 
Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL. Tel.: Walsall 6717 
Branches at: London, Birmingham, Manchester, Glasgow, Leeds, Cardiff, Newcastle-upon-Tyne 
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Intensive Research and Quality Control 
ensure that you can depend on the uniformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 
be depended upon. The quality never varies. 
With over a quarter of a century’s 
experience and progress, Intal maintain 

all the newest techniques in scientific 
inspection, and make use of the most 
advanced instrumentation in ensuring that 
the Intal high standard of quality is 
consistently maintained. 


Light Alloy Ingots 


These illustrations are taken from the 
latest Intal booklet, giving much 
interesting information on alloy ingot 
manufacture. We shall be pleased to 
post a copy to executives on request. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 15/520 Cables: Intalloyd, Aylesbury 
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Save on 


machining costs 


with 


OS WORKS, ROCHDALE, LANCS. Telephone: 3155 
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NICKEL ANODES € NON-FERREOUS CASTINGS 
BEACH WORKS - SHERBORNE STREET - BIRMINGHAM - 16 


TELEPHONE - EDG. 1157. TELEGRAMS - ANODES. BHAM 
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in check 


To check or contain an attack is part of the defensive 
strategy of both chess and refractories. Of refractories, or 
furnace linings, one may say they are always at the 
receiving end. Their job is to resist; to go on checking 
heat and the action of metals and slags, to ward off 
chemical erosion and withstand the increasingly severe 
effects of intensive furnace operations. It’s life that counts 
in refractories. The new high quality products developed 
by General Refractories bring substantially increased life 
and new economies for all types of furnaces. Your best 
opening gambit is to consult the GR Technical Service 
Department. You will obtain authoritative advice on the 
correct selection and application of refractories for any 
specific problem. 


iN 


Everything in Refractories (GR) 


GENERAL REFRACTORIES LIMITED GENEFAX HOUSE SHEFFIELD 10 SHEPFIELD 51113 


Ae 





SMELTERS AND REFINERS OF NON-FERROUS 
METALS FOR OVER 100 YEARS 


Always in the market — 
both as buyers and sellers 


Members of the London Metal Exchange 


selling 
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Battery plates... 

lead drosses and skimmings. . . 
lead concentrates... 

scrap and remelted lead... 
scrap solder and white 
metals... scrap type metal... 
scrap tin... 


residues... 


SELLERS TO ENTHOVEN 

can rely on a ready acceptance 

of material—whatever the state 
of the market. 


Antimonial lead alloys for the 
battery trade . .. cable alloys 

to all specifications . . . refined 

soft pig lead . . . specialised castings 
for nuclear engineering . . . lead and 
tin powders .. . SOLDERS — 
Ingot, stick, solid and cored wire, 
washers, preforms, etc. . 


Fluxes and solder paint... 


BUYERS FROM ENTHOVEN 
can rely on obtaining products to 
exact specifications processed 
under strict laboratory control. 
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HAVE YOU MACHINING 
PROBLEMS? 


The components illustrated are just a few of the many 
large complex airframe fittings for the VICKERS 
VANGUARD machined from dural stretch formed billets 


CRAMIC SCULPTURE 
MILLING MACHINES 


y| CUTTING HEADS 


1-2  : 





The machine illustrated has a table 
machining capacity of 42 ft. « 6 ft. and is 
fitted with 3 cutting heads, allowing the 
machine to operate on three individual 
components up to 11 ft. long each or on 
one component 33 ft. long. 


CAPACITY AVAILABLE 


on a wide range of machines for machining 


NON-FERROUS CASTINGS 
FORGINGS - STAMPINGS 
& BILLETS 





Telephone : 
SOUTHALL 3411 (7 lines) 


Telegrams : 
CRAMIC PHONE SOUTHALL 





CRAMIC AIRGRAFT COMPONENTS 


LIMITED 
SOUTHALL — MIDDLESEX 
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INGOTS ‘& 
for al purposed 


JOHN ALLAN s Co(Glenpark) Ltd. 


Established 1898 


MAKERS OF INGOT METAL FOR 60 YEARS 


GUNMETAL - BRASS - BRONZE 
ALUMINIUM 


Write for booklet “‘“ALLAN’S INGOT ALLOYS”’ 


GLASGOW WORKS: GLENPARK RD., E.1. Tel: BRIDGETON 3841 (5 lines) Grams: “ALLMETALS, GLASGOW”"’ 

BIRMINGHAM WORKS: FREETH ST., OLDBURY. Tel: BROADWELL 1325 (5 lines) Grams: “ALLMETALS, OLDBURY’”’ 

LONDON: THOMAS ROAD, E.14. Tel: EASt 5411 Grams: “ALLOYS, LONDON, E.14.”’ 
ALSO AT NEWCASTLE-ON-TYNE 


SRA, A MEMBER OF THE METAL INDUSTRIES GROUP LEAT ORS, SONNET. 
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SURFORM Block Plane 


are used in 


SURFORM 


PLANES & FILES 


SURFORM is a Registered 
Trade Mark of Simmonds 
Aerocessories Ltd. 





SURFORM Convex Plane 


More and more firms up and 
down the country are dis- 
covering that Strebor die- 
castings meet the highest 
standards of precision. 


Another job successfully carried out by STREBOR. 


i] 
Hl HH HH] | } Hi 
ZINC BASE, ALUMINIUM, MAG- 


DIE CA 5 TING 5 NESIUM, FULL DESIGN AND TOOL 


MAKING FACILITIES AVAILABLE. 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS, RADCLIFFE, LANCS. Phone: Radcliffe 2661 Telex No. 66-305 


ST.11 
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A cam operated unit designed for 


articles of special shape 
work is held against the mop 
under pressure and the cam 
action ensures even mop pressure 
on all faces of the article. 


i o Hh | | 


| 


a 


Above—a few of 
the range of 
articles which 
: can be polished 
7 on these attach- 
ments. 


articles of irregular 
shape. Units can be ar- 
ranged singly or in com- 
bination. One operator 
can handle up to four 
units depending on the 
application required. 


Attachment for polishing + 


er 
fk & | 


BIRMINCHAM™ 


The 


2a 


This attachment is similar to No. 
2817A but is fitted with an air 
cylinder (cam operated by a handle) 
enabling the polishing head to be re- 
tracted from the article when the 
attachment is brought to the 
stationary position. 


Write for particulars. 


LONDON SHEFFIELD 





Soa! ARENC EE 
3 eis 


Py 
mae Bay 


COPPER 


Bye 7 Sau mali . 
EGR 1S ee as ae ae ay 





ALUMINIUM 
& LIGHT ALLOYS 


BRASS TURNING RODS 
zz to 8 ins. 
TUBES - SHEETS: WIRES - FLAT 
HEXAGON ~- SQUARE RODS 
IN BRASS PHOSPHOR 
BRONZE 

Rivets and Small 
Machined Parts 
Maxwell Frames 


Screws 


' om 
SHEARING &GUILLOTINING TO CUSTOMERS ORDERS 





Th Foe Sy? ae 
Sie. + y he Tee” ee 
os Rk” Pe ES Se Cit Oy ure © sf toe 
ye de 2 A SUES Sn 
nghie a> Nfae . 
ee Sha Sanyo 
sz wa ee 
f + h~s 
ee 
ut 
. 


& CO. LTD. 
115-121, ST. JOHN ST. 
LONDON, E.C.I. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 
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Offer your 
NON- 


FERROUS 
METAL 
SCRAP 


toWAROS 


ASK FOR THE SCRAP MANAGER 


MIDDLESBROUGH LIVERPOOL 
Midland Bank Chambers. 189/190 Regent Road, Bootle. 
Tel. Middlesbrough 3481. Tel. Bootle 3885. 


SILVERTOWN MILFORD HAVEN 


Thames Road, London, E.16. Castle Works. 
Tel. Barrow 275 Tel. Albert Dock 2841. Tel. Milford Haven 76. 


INVERKEITHING BIRMINGHAM PRESTON 

The Bay. Adderley Park Works, New Diversion Quay, The Docks. 
Tel. Inverkeithing 460. Bordesley Green Road. 

Tel. Victoria 2954. Pt Semen See 

BRITON FERRY WISHAW 

Giant's Wharf, Glam. Clydesdale Works. 

Tel. Briton Ferry 3166. Tel. Wishaw 26. 


BRISTOL 
Wharf Road, Fishponds. 
Tel. Fishponds 653253. 


BARROW 
Ramsden Dock. 


MANCHESTER 
Lords Chambers, 26 Corporation Street. 
Tel. Blackfriars 6348. 


THOS. W. WARD LIMITED 


ALBION WORKS, SHEFFIELD. PHONE 26311 (22 lines) 


BRETTENHAM HOUSE - LANCASTER PLACE. - STRAND W.C.2 


London Office: 
Phone: TEMPLE BAR 1515 (12 lines) 
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PRODUCES POWDERED METALS 
10 tro ZO TimES FASTER 





This Laboratory High Speed Ball Mill has been 

developed to meet the demand for processing oun no es 
powdered metals in a more efficient and faster 
way than by conventional methods. The design 

of these new mills, which incorporates planetary 

motion and high centrifugal forces, provides PROVE THEIR WORTH 
machines which reduce processing time by 90°... F 
With the Steel-Shaw Mark 1 High Speed Labora- ; with 


tory and Pilot Plant Ball Mills, you can grind 10 
to 70 times faster and submit the same day. Dry - Permanent Positive 


grinding to micron size and : 
vane ben , Electrical Contact 


below is reduced from hours 


to minutes. * lo i Anode life 
Beryllium Powder for pressure- nge . 
less Sintering is ground to s Better Current Distribution 


required standard in _ 15-20 


minutes. Normal Ball Milling . 
7 hours. @ Sovinos in Maintenance 


required to achieve this 
See ‘Powder Metallurgy’ 1958 


N 0. I} 2 PRODUCTIVE & lower Plating Costs 








Approximately 











THE FACTS are established. Working proof 
of greatly improved lead anode performance 
is being obtained in more and more users’ 
plants. The new special alloy cylindrical anode 
developed originally by United Chromium 
is contributing in a big way to better chro- 
mium plating operations. The cylindrical 
shape gives better and more efficient distri- 
bution of current for improved plating. 
(Watch the entire surface ‘‘gas’’ in the tank 
—evidence of more active anode area.) This 
not only prevents corrosion and fouling at 
the “‘back’* of anodes but also lengthens ser- 
vice life. Being far more rigid too, the round 
shape stops warpage. This original 
Unichrome design is already working 


Head Office and Works r ; 
STEELE & COWLISHAW LIMITED efficiently in many plants. 


Cooper St., Hanley, Stoke-on-Trent 


Tel: Stoke 23333 (5 lines) 

Telex 36-530. 

London Office SS 

Kingsway House, 103, Kingsway, i. [ ) e .) a 


London. W.C.2. STONEFIELD WAY, VICTORIA ROAD, 


Tel: HOLborn 8225 
Overseas Sales 

BAKER PERKINS (EXPORTS) LTD RUISLIP, MIDDLESEX 
oe Phone: RUISLIP 3300 (4 lines) Grams: ALKANODE, RUISLIP, MIDDLESEX 
Tel: REGent 8301 + MERALD ; a 2 
Phone: MIDLAND 6984 








A MEMBER OF THE BAKER PERKINS GROUP 
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Messrs, Reynolds Tl. Mlandalam Co. Ltd TWO DIRECT GAS-FIRED 
CONVECTION TYPE FURNACES 
WITH HIGH SPEED RECIRCU- 
LATING FANS FOR HOMOGEN- 
ISING ALUMINIUM’ BILLETS 





\\ 
\\ 
jj 


i} 


Y 








GIBBONS BROTHERS LTD 


Telegrams: “Gibbons, Dudley”. Telephone: Dudley 3141 (P.B.X.) 
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ALUMINIUM BRONZE CO.LTD. 
Walfows Lane-Walsall Staffs. jigom "Aso Wasa 


GEORGE ROLLING MILL 
ENGINEERS AND | one sTREET FOUNDRY 


HEAVY IRON 
BIRMINGHAM 3 
JONES ww fovnons  mminciae 


Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOULDS 
TURNTABLES 


for the non-ferrous 
Metal Industry 


REDUCTION 
GEAR UNITS 
TO TRANSMIT 
UP TO 200 H.P. 


MACHINE 
MOULDED 

GEAR WHEELS 
UP TO 14 ft. DIA. 


GENERAL IRON 
CASTINGS UP 
TO 6 TONS 
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Mitolal maj ise) alec mmetelage)-j(e) aba a-t-jt-je-lal' 


TITANIUM 


Most people concerned with metals know what it 

is but not everyone is aware of what it can do. If you 
feel that you should know more about this light, 
strong and corrosion-resisiant metal, then 

write for brochure on properties and forms to: 





TITANIUM METAL & ALLOYS LTD 
2 METAL EXCHANGE BUILDINGS 
LONDON E.C.3. TEL: MANSION HOUSE 4521 


WORKS: SHEFFIELD 
“ROLLERS OF MODERN METALS" 


2 SATE | SELLS AIT ER AS LE LIOTTA IIE OLENA GE SEE 








you can take our word for it! 


there is a FRANKLIN furnace to give you 
increased production at lower running 
cost. FRANKLIN oil fired furnaces are 
exclusively designed to give economical 
fuel consumption with minimum heat loss. 
May we advise you on the installation of furnaces 

for metal melting of all types, annealing, 

heat treatment etc. Our technical staff is 
at your service. 


FRANKLIN for all furnaces 


THE FRANKLIN 
REVERBERATORY FURNACE 
This furnace is designed for 

aluminium and = aluminium- 
bronze bulk melting from Manufacturers of 
300 to 1000Ib. capacity. Oil INDUSTRIAL FURNACES AND 
or gas fired. Prices from OlL BURNING EQUIPMENT 
£345.0.0 FOR ALL PURPOSES 
ALL FURNACES GUARANTEED 
FRANKLIN FURNACE CO. LTD. 
BAKER STREET, SPARKHILL. 
BIRMINGHAM, II. 
Phone: ViCcoria 2579 
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Brass and Copper | AFINE S§ 
PLATES... / “Hl 


SHEET... 





STRIP... 


HOT BRASS PRESSINGS 

for GAS, WATER and 

ELECTRICAL FITTINGS 

/ and GENERAL ENGINEERING 
TRADES 


ASSOC [ATED PRESSINGS LIMITED 


PRINGCROFT-ROAD, BIRMINGHAM Il 





Manufacturing Range 


PLATES Maximum Length... _... 16 ft. 
Maximum Width ae cee ey 


Maximum Weight ics cos, 


JB 
SHEETS Cold Rolled 
Maximum Width re, 7 | 
Minimum Thickness ... ... 28 8.W.G. 


Hot Rolled 


Maximum Width ...__... 4ft. 6ins. & SONS LIMITED 
Minimum Thickness ... ... 26 S.W.G. 

STRIP Maximum Width ee et PLANTATION HOUSE MINCING LANE 
Minimum Thickness ... _... 30 S.W.G. LONDON F C 3 

For full particulars of the above and other products MINCING LANE 8424 

consult our reference book “‘Non-Ferrous Products.” tnaians dain tienes 


A copy will be sent on request. GARNHAM LONDON 


LION WORKS, FOX OAK STREET, 
VIGEERS CRADLEY HEATH, STAFFS. 
Telephone No.: CRADLEY HEATH 69281 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


ELSWICK WORKS NEWCASTLE UPON TYNE 4 
TGA 87 84 
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for the protection of Ferrous metals 
against oxidation at high temperature 


CALMET 


Heat-resisting alloy steel Castings 
oxidation resistance combined with 
load strength at high temperature 


Write for publications No. 1301/1 CALORIZING, No. 1638 CALMET to: 


THE GALORIZING CORPORATION OF GREAT BRITAIN LTD 


Lynton House, 7/12 Tavistock Square, London, W.C.1!. Telephone: EUSton 4321 
WORKS: RENFREW AND DUMBARTON 








AUXILIARY ROLLING MACHINERY LTD—TIPTON 2617/18/19 


3 Roll Uncoiler 
for opening the 
ends of tightly 
wound coils 
complete with 
pneumatically 
withdrawn head. 





Capacity: 
16" wide x }’ 
thick Brass. 





COIL OPENING MACHINE 
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ANO 


: CHROMIC and SULPHURIC ee PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionally long dimensions —A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 


A.LD., A.B.B., and 1A. 


ELECTRO-PLATING in Chrome, Nickel, Capper, Cadmium, Zinc, Silver, etc. Enigeatinge _ - 
Phosphating & all other processes. - — ee 
- STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (tonoon) LTD. 


ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 + TEL: GULLIVER 6141/2/3 


|i } . \ | a | 'y) METALS and ALLOYS 
i Ws ! FIFTH EDITION 
The alloys listed are usually regarded as non-ferrous, and are limited to 
/ 








TO ALL SPECIFICATIONS those containing | not more than 50 per cent of iron. Many of them have 
ILFAR ALUMINIUM Co. y definite ‘‘names” and the book includes not only those proprietary alloys 
but also many others which, although not proprietary. usually have a 
ae COVENT RY - — Phone: 3673 ij recognized composition. 
15s. net. By post 16s. 


Obtainable at all good booksellers or from 
lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 

















Heavy Electro Deposition 
of Chromium, Nickel 


and Copper by 


Te HARRIS(| A] |\[WORK 


A.D. REGD. No. D.LARM 
- = AIR REG BOARD ANa2/5/200 

EG. 2 4 
66-72, EYRE ST. SHEFFIELD - 1 AUTHY. No. A1/1268/39 Established 1920 


Telephone: 26771-2 Telegrams: PHONE 26771-2 18 NEW WHARF ROAD, LONDON, N.1. is now aveileble at 


Telephone: TERMINUS 7263/7 
London * Port Glasgow * Huddersfield 
Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD: LONDON N.7 
NORTH 3025 TGA F43 

















COST ACCOUNTING 
AND THE ENGINEER MANTRCOE 22 SEOTEE. ||| METALLUEBICAL 


by REROUETE B. METCIONLL. E. A. Oteed, ARCS. PRIL. F.LM., PROGRESS 

OT Rey SP, LS. Facts, figures and formulae for all who One of the most time-consuming tasks for 
This book sets out to explain cost accounting design, erect, maintain or operate electro- advanced metallurgical students and re- 
and how it operates to the a agg on the shop deposition plant, and for laboratory search workers is ** Searching the 
floor. The approach is simple and direct, the workers who deal with plating solutions. literature.”” This 3rd edition does this 
a at een te ractical En oe Beng Includes sections on water and drainage task brilliantly and comprehensively. 
ment. Special attention is given to problems of purifications of solutions, storage and 6s. Od., post free. 
budgeting and budgetary control. handling of chemicals and plating-shop 


10s. 6d. net. By post Ils. 4d. costing. From all booksellers, published by 
35s. Od. net. by post 36s. 5d. lliffe & Sons Ltd., Dorset House, Stamford Street, 


from all booksellers or Iliffe & Sons 7 
Dorset House, Stamford Street, S.E London, S.E.1. 


Obtainable from booksellers, published by: 


lliffe & Sons Ltd. Dorset House, 
Stamford Street, London, S.E.1 
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~ MAGNESIUM 


you get more than a metal from 


As sole producers of pure magnesium 
in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


POW DER we offer a complete service from 
M ETALLURGY design to production 
we sell magnesium and its alloys 


LTD 





we buy masnesium scrap 
Trading as F Ww BERK & CO To 


POWDER METALLURGY DIVISION 


PORTHAN SQUARE. Pe anon W 1 M ‘ FI k Li ‘ d 
Telephone: HUNter 6668 agnesium Elektron Limite 
Clifton Junction Manchester Swinton 2511 


London Office: 5 CharlesII Street SW1 Trafalgar 1646 


Magnesium Elektron, inc., New York 20, USA 














“VORTEX” 
GAS 
BURNERS 


= a eth | Aluminium Alloys 


Pioneer manufacturers of the new high- 
strength age-hardening alloy 40-E (DTD.5008). 





CASTING ALLOYS 


To all specifications — A.I.D. release — 
Spectrographic Control. 


sees fi or me tal mel ti ng STEELMAKERS’ DEOXIDISING GRADES 


@ quickly and economically Buyers of all types of Aluminium Scrap 


including skimmings and residues. 


@ Heating and processin 
uniformly and accurately 


MODERN FURNACES | ASSOCIATED LEAD 


MANUFACTURERS LIMITED 


and STOVES LIMITED |] ico. 


BOOTH STREET, BIRMINGHAM 21. phone: SMEthwick 1591-2 earenbsck ardent Unban escNe sbi s0e bee 
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Deburring- 
or just plain 


BARRELLING - Cruickshank will have 








a barrel to suit your needs 











Manufacturers and suppliers of process barrels for over 80 years 


Write for brochure BL3A giving fuller details 
VICSHA DEMONSTRATION [FR , CRUI CK SHAN K LTD. 
QUIGSHAN,, SARABL CAMDEN STREET ; BIRMINGHAM 


DEPARTMENT 






Telephone: Central 8553 (6 lines) Grams: Cruickshank, Birmingham 













SM/C 4776 











METAL 
ROLLERS Ap 


Lead and Tin Foils, Lead/Tin 
Alloys. Rolled White Metals 
Aluminium Sheets. 


NON-FERROUS 
METALS 
RESIDUES 
SCRAP 

















ENQUIRIES 
= To: 


GEO. JOHNSON & CO. (sam) LTD. 


HIGHLANDS ROAD SHIRLEY SOLIHULL WARWICKSHIRE 
T SOl 651/4540 Gr ROULEAU"™ B'HAM 


















Brookside B. LEVY & Co. (Patterns) Ltd. 


es at your service the most Modern Piant in 
uth England for manufacturing ali types of 


Metal Co., Ltd. WOOD & METAL 


(OWNED BY METAL TRADERS LTD) Pp A y T E R $ 


WATFORD FOUNDRY - SHELL MOULDING PATTERN 
BY-PASS ROAD, WATFORD, HERTS. EQUIPMENT A_ SPECIALITY 


Tel: WATFORD 26474 (10 lines) Telex London 28457 
GOOD Telephone: KEEN 
Branch Works: THAMES SIDE, READING, BERKS. DELIVERY Victoria 1073 & 7486 QUOTATIONS 


Tel: Reading 54474/5 1-5 Osbert St., London . S.W.|1. 
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METAL CASTINGS 
LIMITED 


supply 
ALUMINIUM & ZINC ON ADMIRALTY, 
WAR OFFICE AND 


ALLOY PRESSURE AIR MINISTRY LISTS 
DIE CASTINGS 

to leading manufacturers 

in a wide range of 

industries 








METAL 


CASTINGS 
Z iMITED 
P.O. BOX 15 


WORCESTER 





Te 


Grams 





ol. Worcester 3261 
. & Cables: METCAST Worcester. 
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ACCURACY, 
REPEATABILITY, 
I od —9 —9 oe 


BTL Electrolytic Analysis Apparatus 





BTL Electrolytic Analysis Apparatus in use in the Laboratory of The United 
Wire Works (Birmingham) Ltd.—a member of the Guest, Keen & Nettlefold 
Group of Companies. Two three-test models are shown, one with 3-way vo't- 
meter attached. 


This new, three-test, rotating-electrode model has been designed primarily for speed and 
convenience and also has many important refinements—independent control of each of the 
three test positions, the ability to retain speed and current settings from test to test and really 
effective precautions against corrosion. As an optional extra, a 3-way, plug-in voltmeter, to 


give rapid readings across each pair of electrodes, is available. 


complete laboratory service 


Write for technical leaflet T.92 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Agents throughout U.K. and all over the world, 
TAS/BT.44 


Branches in London, Manchester and Glasgow. 
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By the 
Highest Standards 


Performance at the upper levels of many human pursuits calls for 
exceptional qualities of mind and body. In evaluating these feats, the 
judgment should be on a similar plane—exacting—discriminating— 
entirely objective — conforming to the highest standards with no 

compromise. 


Without integrity a standard is valueless, for then there is no 
dependability to inspire confidence in its use. This is valid, 
not only for abstract but also for material standards, and the high 
reputation enjoyed by the British Standards Institution has 
been built on firm, authoritative specifications 
commanding general respect. 


Seiection of a proprietary product as the basis for a 
British Standard is a noteworthy distinction which 
was granted to MAZAK when its production 
specification was accepted for B.S. 1004. 
(Zinc Alloys for Die Casting). 


MAZ AIK 


The Standard by which others are judged 


{ fuprriar Sucre) 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON W.1. 
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European Free Trade 


RITISH industry, including, of course, the non-ferrous metals industry, is 

very much concerned at the discussions which have been going on between 

the representatives of Austria, Denmark, Norway, Portugal, Sweden, 
Switzerland and the United Kingdom on the subject of the establishment of a 
European Free Trade Association. As a result of these discussions, Ministers 
representing the seven Governments concerned met in Stockholm last month and 
decided to recommend to their Governments that such an Association should be 
created. They affirmed that in establishing a European Free Trade Association 
it would be their purpose to facilitate early negotiations both with the European 
Economic Community and also with the other members of the O.E.E.C. who have 
particular problems calling for special solutions. These negotiations would have 
as their object to remove trade barriers and establish a multilateral Association 
embracing all members of the O.E.E.C. Governments would thus be able to 
reinforce European economic co-operation within the O.E.E.C. and to promote 
the expansion of world trade. 

Ministers approved the draft plan for this new Association, and a Convention 
is to be drafted for submission to Ministers by the end of October next. 

Prior to the summer recess, the Chancellor of the Exchequer, in reference to 
this meeting of Ministers, said: ““The purposes of H.M. Government in taking 
part in this decision to set up a European Free Trade Association were, broadly, 
two. In the first place, these arrangements will be advantageous in their own 
right to the United Kingdom and to all other members. The Ministers meeting 
at Stockholm were unanimous in their conviction on this. Secondly, we, and all 
the other Governments, believe that this is the best way to advance towards a 
single European market, free of tariffs and other restrictions.” 

It would appear from the summary of the Draft Plan that Members of the new 
Association will progressively eliminate tariffs of goods originating in the Area, 
the first reduction of 20 per cent being made on July 1, 1960. The process of 
elimination will be completed not later than January 1970 by means of 10 per 
cent reductions on or before January 1, 1962; July 1, 1963; January 1, 1965; and 
on January 1 in each year after that. Revenue duties will not be affected, but any 
protective elements contained in them will be removed on goods to which the 
Convention applies. Drawback of Customs duties on goods covered by the 
Convention will generally be abolished during the transitional period. The base 
date for determining the tariff rates which are to be progressively reduced will, in 
general, be January 1 next. Roughly speaking, goods will be regarded as of Area 
origin for tariff purposes if 50 per cent of their value was added in the Area. 
Details on such subjects as quantitative restrictions on imports, escape clauses, 
and rules of competition are also referred to in the White Paper published by the 
Government dealing with the draft plan submitted to the Ministers. 

The attitude of the greater part of British industry to this proposed Free Trade 
Association is stated to be favourable, partly because many industries expect to 
gain direct benefits from the wider market which will be open to them, but no 
less because it is hoped that the Association will be a means of progress towards 
a wider free trade area. A small number of industries, it is understood, have 
registered their opposition to these proposals, but not in all cases is this 
conditional. Some industries, who are not wholly in favour, are prepared to 
acquiesce, however, provided certain conditions which they lay down are fulfilled. 
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Out of the 
MELTING POT 


Taking It? 
all have the common feature of 
the take-it-or-leave-it, hit-or-miss, 

go-no-go type. In other words, they are either true 
or not true. Patent specifications embodying them 
do not have to steer a careful course between the 
known and the novel, and do not have to take care to claim 
just what has been invented: no more and no less. Equally, 
since the fundamental is always simple. such patent speci- 
fications do not have to go to the trouble of illustrating and 
describing in detail (with reference numerals from 1 to 
whatever it may happen to be), the elaborate embodiments 
of the product, machine, circuit, etc., according to the 
invention. Finally, if, as in the particular present instance, 
the specification claiming the fundamental discovery is in 
German, it also has the advantage of being able to make 
use of the lack of inhibition in regard to the compounding 
of useful terms which is such a characteristic feature of the 
German language. Given all the above advantages, the 
particular specification is able to claim a method for 
increasing the “swallowing ability” of continuous casting 
dies characterized by the fact that the thermo-e.mf. 
generated at the contact between the cast metal and the 
die, and which gives rise to a corresponding electric 
current, is counteracted by the application of a steady 
potential in opposition to the thermo-e.m.f., or by ensuring 
that there is no continuous external circuit for the flow of 
the current. In addition to increasing the throughput 
capacity of the die, the above method also improves the 
resistance of the die to the wear and tear occasioned by 
the casting, and thus prolongs the life of the die. The 
method is particularly effective when the die consists 
of vacuum-melted copper. As behoves a fundamental 
discovery, the matter is thereupon left to those skilled in 
the art, to take or leave. 


ASTING technical and _ other 

{ , inhibitions aside, somebody suit- 
ably qualified should sometime 

soon comment bluntly on those vapour plating methods in 
which the metal to be deposited is obtained by decomposi- 
tion or some other reaction in the vapour phase in contact 
with the surface to be coated, which for this purpose is 
heated to some suitable temperature. Failing appropriate 
qualified comment, the individual questions that arise 
in connection with vapour coating still have to be 
considered one by one, and the guesses at the answers still 
fail to add up to anything really satisfying. There are, to 
begin with, the compounds that are required. Nickel 
carbonyl is the first, and sometimes the only one, to come 
to mind, though one may just recollect something like 
copper acetonyl acetate, aluminium alkyls, and aluminium 
subhalides. One is likely to be even less definite about the 
other questions: are the volatile metal compounds required 
rare, unstable, difficult to handle, or very expensive? Do 
the temperatures to which the parts to be coated have to 
be heated rule out the use of the processes for many metal 
products which would soften, recrystallize or even melt 
at the temperatures involved? If and when such a process 
is used, what are the characteristics of the coatings: rate 
of deposition, maximum thickness of coating, grain size, 


Rea ta fundamental discoveries 


No 
Background 


adhesion, surface smoothness and brightness, and degree 
of alloying, if any, with the basis metal? Finally, does 
one remember seeing a commercial product vapour coated 
with nickel, let alone aluminium? It is against a back- 
ground of answers to these questions that it would be 
necessary to evaluate the developments in vapour coating 
that still continue. The latest ones in connection with 
nickel plating by the carbonyl process claim, for example, 
among other advantages the reduction of the decomposition 
temperature to as low as 60-100°C. as a result of the 
addition of 0-1-1 per cent hydrogen sulphide to the plating 
vapour mixture, and the possibility of reducing it to room 
temperature by the further admixture (immediately in 
front of the surface to be coated) of a small amount of 
oxygen or water vapour. 


ACK of adequate findings of funda- 
mental research is sometimes 
regarded as the reason for a slow 

rate of development, and of adoption in practice of a 

process of production, manufacture, fabrication or the like. 

Conversely, the slow rate of advance is on occasion taken 

as justifying the undertaking of an ambitious programme 

of fundamental research and the detailed presentation and 
discussion of its results, in spite of the fact that the latter 
more often than not confuse rather than clarify matters. 

The existence of such a state df affairs has been noticeable 

in the field of pressure welding and, more recently, in 

connection with its younger and more scientific relation— 
ultrasonic welding. In both cases, fundamental research 
has to work its way through the numerous variables 
involved in the process. By the time it has done that, 
little energy is left for the study of the mechanism of the 
actual process of bonding of the metals, while the 
numerous results accumulated in the course of working 
through the variables are liable to put off all but the more 
persistent from any idea of using the process in practice. 
Leaving fundamental research or the lack of it aside, the 
lack of progress could, perhaps, be examined more 
profitably in connection with the factors inherent in the 
nature of pressure welding that limit its possible applica- 
tions, and the lack of experience, the lack of equipment, 
and the cost of the equipment that are limiting the intro- 
duction of ultrasonic welding. With both processes, and 
especially in the case of ultrasonic welding, practical trial 
and error methods are at present needed much more than 
numerous curves obtained by plotting one variable against 
another. In particular, the earliest opportunity should be 
taken of seeing what ultrasonic welding could do for those 
other applications of cold and hot pressure welding—the 
cold and hot pressing of metal powders. The guiding 
principle, here, should be to take every advantage of the 
greater flexibility of the ultrasonic process as compared 
with pressing. In view of the advantage of the less 

“material” nature of the “agent” on the one hand, and the 

disadvantage of the existing limitations on size and power 

on the other, it is in continuous compaction of some kind, 
in which only a relatively small volume of powder is being 


compacted at any given time, Spectr 


Try It 


that applications of ultrasonics 
in this field are most likely to 
develop. 
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Lifting 


Aluminium 


Slabs 


The King “‘Mansaver"’ 
carrying aluminium 
between processes 


grab 
slabs 


slabs are now being handled at 
the Banbury Works of Northern 
Aluminium Company Ltd. by means of 
two mechanical lifting devices made 
by Geo. W. King Ltd., Stevenage, 
Herts., which will handle slabs of up 
to 85 ft. long singly and in batches. 
This mechanical lifting equipment 
represents part of an expansion and 
re-equipment plan recently completed 
in the rolling mills of the Banbury 
works, where one of the processes 
scheduled for improvement was the 
transfer of slabs from the primary mill 
to the intermediate mill or annealing 
furnace. 


sits and heavier aluminium 


Sesame 


Pre-heating, preparatory to primary 
hot rolling, is carried out in furnaces 
adjacent to the start of the hot rolling 
line. 

The ingots are extracted 
from the furnaces by heavy duty 
mechanical tongs and placed on a 
receiving table. Under the control of 
an operator the hot ingot, weighing 
up to 4,000 Ib., is carried on the live 
roller table to a Brightside 84 in. hot 
rolling mill for ‘“‘breaking down.” 
Before entering the rolls, the ingot is 
straightened and centralized by hy- 
draulic rams. Both mill rolls and 
tables are reversible and the ingot 
passes backwards and forwards until 


singly 


“Breaking _down’’ the ingot in the first rolling mill 


= Fee See 


its thickness has been reduced from 
9 in. to less than 3 in. 

The slab, which may be as long as 
85 ft. at this stage, is now passed 
through a Rhodes guillotine where 
ragged ends are cut, and on to a Loewy 
edge trimmer where rough and uneven 
edges are removed. Finally it comes 
to rest on a slab piling conveyor unit 
where all the slabs coming through 
the mill are allowed to cool. 

At this point the King “‘Mansaver”’ 
grab lifts the whole pile of up to forty 
slabs and takes them to the loading bay 
for the next rolling process, either 
directly or via the annealing furnace 
where work hardening is removed 
and ductility restored. 


Slab Lifting Equipment 

The King “‘Mansaver”’ is an electric- 
ally-operated grab of 10} tons capacity, 
having thirteen pairs of load carrying 
legs spaced at 6ft. centres and sup- 
ported by two double channel load 
bearing beams running the full length 
of the grab. The load beams are 
attached to the outer end of seven 
pairs of opposed rack beams running 
between cast iron flanged rollers; 
these are motor driven for opening and 
closing to suit the width of the load 
through totally-enclosed worm gear 
units and chain incorporating a slipping 
clutch to give motor overload protection. 
The whole grabbing unit is integral 
with a 72 ft. box lattice girder arranged 
for two-point suspension from an 
overhead travelling crane whose oper- 
ator controls all grabbing and travelling 
operations. Both the grab and lattice 
girder structures are constructed of 
aluminium alloy sections. 

For the next operation it is necessary 
for each slab to be lifted separately 





from the batch and placed in position 
for intermediate rolling, and for this 
purpose Geo. W. King Ltd. have 
designed and installed an overhead 
de-piling crane which, by the use of 
rubber suction discs, lifts a single 
aluminium slab swiftly and safely 
from the top of the pile. 

The King de-piling crane comprises 
a lifting beam, which also acts as a 
suction manifold, to which forty-four 
suction discs are attached by load 
bearing chains and connected by 
flexible air hose. A vacuum pump 
creates the necessary suction when the 
discs make contact with the aluminium 
slab, and the whole beam is hoisted by 
ten wire ropes attached to separate 
drums mounted on a common shaft 
located within the box lattice frame- 
work of an 87 ft. span electric overhead 
travelling crane. 


— ow 


The King overhead 
de-piling crane ready 
to lift a single slab 


Lf 


Be 444 + 4 eee o 


Showing the suction 
discs in contact with 
an aluminium slab 
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The slab passes 
through the Rhodes 
guillotine 
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General view of the 
King de-piling crane 
about to lift a slab 
from pile 


All suction discs or just isolated 
groups of them may be used according 
to the length of slab being handled. 
Each disc is also fitted with an automatic 
cut-out to prevent loss of vacuum 
should an irregular size of slab cause 
failure to contact. All crane and 
vacuum motions are controlled from 
a desk at floor level where the operator 
has a full view of the area served by 
the crane. 

When the slab is located on the 
roller table the vacuum is released and 


Showing load carry- 
ing legs of the King 
**Mansaver”’ 


the crane made ready for the next 
slab. The employment of this method 
ensures that the largest of slabs 
within the maximum span of the crane 
can be handled eliminating all pos- 
sibility of damage to surface or 
edge. 

Intermediate rolling, carried out on 
a Robertson four-high cold roughing 
mill reduces the thickness of the slab 
still further, after which it is coiled 
and conveyed to other sections of the 
works for further rolling, tempering, 


shearing and slitting and other pro- 
cessing according to the various 
industrial, commercial or domestic 
uses for which it is finally intended. 





Soldering Flux 


LIQUID flux having greatly 
improved capillary action as 
well as a reduced reaction tem- 
has been introduced by 


A 


perature 
Perdeck Solder Products Ltd., Waltham 
Abbey, Essex, under the name “Weem 


No. 130.” In mechanized soldering 
processes its usage assists speedier 
production as well as making possible 
more economical consumption of both 
solder and flux. “Weem No. 130” is 
an “active” flux, but contains no free 
acid. 

Because it has a faster rate of spread 
than the solder, complete fluxing of the 
work proceeds in advance of the 
molten metal, thereby completing a 
perfect soldering cycle, free from 
“bridging” and eliminating the risk of 
“dry joints.” Valuable economy of 
both time and materials in soldering 
handles and spouts on tin-plate con- 
tainers follows because it is now 
possible to position a predetermined 
amount of flux and solid solder at one 
point, apply heat, whereupon the 
“automatic spread” of the flux conveys 
the molten solder accurately, producing 
a complete joint which is free from 
extravagant loading of solder through 
external build-up of a heavy fillet. 

“Weem No. 130” contains its own 
pre-cleaning elements and may be used 
on all normally solderable metals such 
as copper, brass, bright mild steel, tin- 
plate, etc. As is typical of all active 
fluxes, cleaning of the work is 
necessary to eliminate possibility of 
corrosion. 
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PART DIMENSIONS 


Metal Sinterings 


held to extremely close limits on 

dimensions transverse to the 
pressing direction; it is not uncommon 
for tolerances of as little as 0-001 in/in. 
to be maintained over long production 
runs. Buyers of sinterings now tend, 
in fact, not only to take for granted the 
amazingly high accuracy of the process, 
but to expect this level of precision to 
be maintained whatever the size and 
complexity of the component, and 
without regard to the composition of 
the powder in use. 

The sintering of metal powder com- 
pacts is, however, a process in which 
the high dimensional accuracy that is 
commercially achieved does not “come 
naturally” but results from a careful 
balancing, by the producer, of a whole 
series of process variables which 
individually initiate some dimensional 
change in the sintering. The dimen- 
sions of the pressing die are so chosen 
that, for a particular metal powder 
compacted to a specified and unvarying 
density, and thereafter subjected to a 
sintering sequence of which the time 
and temperature components are both 
closely controlled, the final dimensions 
of the sintering lie within the required 
limits. During the processing sequence 
the workpiece dimensions may at one 
time be above top limit and at another 
below the lower one, and it calls for 
both extensive experience and un- 
remitting care to assure that they 
ultimately fall within the allowable 
range. 

Metal powder manufacturers have 
carried out extensive research pro- 
grammes covering the response of their 
products to most important process 
variables, and these are of paramount 


Prieta to metallurgy parts can be 


By T. P. BARBICANE 


importance to the powder metallurgist 
in working out effective pressing and 
sintering schedules, since powders of 
similar nominal composition from dif- 
ferent sources may yield markedly 
different results when processed. This 
applies not only to dimensional varia- 
tion, but also to such physical and 
mechanical properties as density, hard- 
ness and tensile strength. 

These disparities arise from a variety 
of causes, the most important being 
variations in the modes of manufac- 
turing the powders, which give rise to 
particles differing in shape—ragged, 
flaky or globular—and size. In regard 
to the latter, not only the mean particle 
size must be considered, but also the 
proportions of particles of above- 
average and below-average size. Pro- 
vided that the characteristics of each 
powder are known and allowed for, no 
difficulty arises; a change of supplier, 
however, may enforce drastic modifica- 
tions to the processing sequence in 
order to hold limits, since the dif- 
ferences in dimensional behaviour can 
be very large. Fig. 1 shows the very 
different behaviour of three reduced 
iron powders subjected to identical 
processing conditions. 

So far as the producer of sinterings 
is concerned, the first process variable 
affecting final dimensions is the density 
achieved in the green compact. If this 
initial density is too low, excessive 
shrinkage is likely to occur; this factor 
is easy to assess and allow for in sinter- 
ings of simple shape that are not too 
deep in the pressing direction. If, by 
contrast, the component has massive 
or sharply varying sections, it may be 
difficult to achieve an adequate degree 
of homogeneity throughout the section 


Fig. 1—Distortion curves for three commercial iron powders from 


1,000° to 1,200°C. (Hoeganaes) 
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Right: Fig. 2—Sintering tem- 
peratures may be chosen by 
4 reference to the curves of Fig. 1, 
avoiding temperatures associated 
with a high rate of dimensional 

Maxima 
and (c) 
greater stability. Where dimen- 
sional accuracy must be held 
very closely it may be necessary 
to choose another powder with a | 
smoother distortion curve as | at 


and excessive shrinkage, or distortion, 
is likely to result. In any compact the 
density is greatest adjacent to the pres- 
sing faces, and least at the centre; the 
difference is smallest when pressure is 
simultaneously applied to both top and 
bottom of the compact. Where a com- 
ponent has several distinct section 
thicknesses a multi-punch die with a 
separately acting pressure element for 
each face is advantageous, since the 
distance travelled by the punch should 
be proportional to the thickness of the 
section to be compressed. This is 
because there is little lateral movement 
of the metal powder particles in the 
die cavity, and this is indeed the fun- 
damental limitation on the design of 
sintered parts. However, flow can be 
improved by various additives—metal 
stearates are particularly effective— 
and the addition of such a lubricant is 
helpful in promoting a more homo- 
geneous structure. 

Having developed a green compact 
of suitable density, the producer of 
sinterings has next to determine the 
appropriate processing sequence. In 
the simplest case, only three distinct 
phases—each, though, being almost 
indefinitely variable in time and tem- 
perature—need be considered. These 
are the pre-heating or “burn-off” 
period, during which volatile and 
decomposable additives are driven off 
from the compact, the sintering period 
proper, during which bonding, densi- 
fication and recrystallization take place, 
and the cooling-off period, during 
which the sintered parts are allowed to 
cool to room temperature. Variations 
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Left: Fig. 3—Dimensicnal stability as a function of powder composition and sintering temperature. 
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The stippled area indicates the most favourable 


combination of composition and temperature, since for a given composition the percentage distortion is almost constant over the temperature 


range 1,080° to 1,120°C. 


Right: Fig. 4—Rockwell hardness (B scale) shown as a function of composition and temperature 


in any one of these are reflected in the 
final dimensions of the product, and 
each must, in consequence, be held 
meticulously to a_ specific time-at- 
temperature in each phase once the 
optimum processing conditions have 
been arrived at. 

Dimensional stability is particularly 
sensitive to variations in the pre- 
heating phase, the range of dimensional 
changes being more or less propor- 
tionate to the speed with which the 
compact is brought up to sintering 
temperature, though this direct rela- 
tionship is sometimes obscured in alloy 
powders because of the differing 
behaviour of the constituents. To 
some extent, time and temperature are 
also directly interdependent in the 
sintering operation itself, so that one 
can compensate for a small reduction 
in temperature by increasing the soak- 
ing time. However, such changes 
cannot be made arbitrarily, and it will 
be clear from even a cursory examina- 
uion of Fig. 1 that dimensional changes 
are in high degree specific to a par- 
ticular sintering temperature. This is 
made apparent by the similarities in 
form which—just as much as the dis- 
parities in amplitude—characterize the 
curves for the three iron powders. 

Each has three stationary values— 
two maxima and a minimum forming 
a double hump—and these occur at 
almost exactly the same temperature 
for each powder. A curve of this 
general form is, in fact, typical of the 
growth which occurs when iron 
powders with a small percentage of 
added copper are sintered. An obvious 
conclusion to be drawn is that, in order 
tO minimize dimensional change, com- 
pacts pressed from any of these 
powders should be sintered at about 
1,130°C. rather than at 1,120° or 
1,150°C., which both result in appre- 


ciably greater dimensional change. 
This, however, is too simple a 
view; any foreseen dimensional change 
can be accommodated by dimen- 
sioning the die appropriately. What is 
important when sintering powders 
which display a curve of this type is 
to choose one of the stationary points, 
whether maximum or minimum, as the 
mean of the temperature range. The 
absolute magnitude of the dimensional 
change, that is, is of less importance 
than the rate at which the change is 
propagated for a given temperature 
difference. This is clearly shown in 
the enlarged segments of such a curve 
reproduced in Fig. 2: if the tempera- 
ture can only be controlled within 5°C. 
of the mean, it is obvious that the 
ranges about a and c, the stationary 
points, result in amuch smaller random 
variation of dimensions in the sintered 
product. Even this is not a complete 
picture, for if by modifying the com- 
position of the metal powder a less- 
marked size/temperature dependence 
can be achieved, thus achieving the 
gentler curve at d, this promotes an 
even closer dimensional accuracy or— 
a big consideration to the commercial 
producer—allows a somewhat larger 
latitude to temperature variation. 
Primarily, the investigation of metal 
powders with minimal size/tempera- 
ture dependence is a matter for the 
producer of powders, in whose 
interests it is to be able to offer 
materials having a low rate of dimen- 
sional change at the usual sintering 
temperatures. It is also, nevertheless, 
a matter of very real interest to the 
buyer of powder metallurgy parts, 
since a low size/temperature depen- 
dence is not necessarily associated 
with good mechanical properties. The 
matter is a rather complex one to deal 
with in any detail—especially where 


metal powder systems of more than 
two components are in question—but 
the manner in which metallurgical 
and mechanical characteristics are 
correlated may, perhaps, be briefly 
described. 

Curves like those of Fig. 1 give the 
relation between dimensional changes 
and sintering temperature for a single 
powder composition; in the examples 
there depicted, for an admixture of 
74 per cent copper powder. By pro- 
ducing batches of test-pieces pressed 
from powder of a slightly different 
copper content—say 5 per cent and 
10 per cent—similar curves for these 
compositions can be constructed. In 
general, it is to be expected that the 
closer the compositions are to 74 per 
cent, the more closely will the curves 
resemble each other; ie. a fairly 
smooth variation of expansion (or 
shrinkage) with changes in the copper 
content is likely. By constructing 
enough curves for particular com- 
positions, therefore, one can amass 
sufficient data to provide a relief map 
—a three-dimensional construction of 
which the surface displays simul- 
taneously the effect of variations in 
composition and of changes in sinter- 
ing temperature. Photographs of such 
surfaces do, in fact, give a strikingly 
vivid qualitative picture of these 
combined effects, but for quantitative 
comparison it is mecessary to choose a 
few suitable contour levels. and to plot 
these as a function of copper content 
and sintering temperature, as in Fig. 3. 

Here, each contour represents a 
specific level of dimensional change; 
if a horizontal line representing a par- 
ticular powder composition is drawn 
intersecting the curve for, say, a change 
of 1 per cent, the vertical line inter- 
secting the curve at the same point 
indicates the sintering temperature 
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that will give a 1 per cent change of 
dimensions when using the powder 
in question. The horizontal—copper 
content—line may, in practice, inter- 
sect the contour several times; there 
are then several possible sintering 
temperatures which will yield the same 
change of dimensions. These are to 
be judged by the criteria of Fig. 2. In 
the contour map, therefore, favourable 
areas are those where the contours are 
normal, or nearly so, to the tempera- 
ture ordinates, for at such locations 
the dimensional change for a given 
temperature fluctuation is at a mini- 
mum. Equally, if the contours are 
crowded together in an east-west direc- 
tion, as, for example, at 10 per cent and 
1,145°C., in Fig. 3, it is very obvious 
that even a small change in sintering 
temperature must result in a large 
variation in size. 

The chart constructed in this manner 
is the basic operational one, and similar 
contour maps can be constructed (from 
the identical sets of test-pieces) for any 
other property in which a buyer of 
powder metallurgy parts may be 
interested, such as hardness, tensile 
strength or ductility. A contour map 
of hardness values, slightly simplified, 
is depicted in Fig. 4. Glancing at this, 
it is seen that, generally speaking, 
hardness increases with copper content 
fairly steadily in the south-west corner 
of the chart, maximum hardness being 
associated at all copper contents up to 
about 8 per cent, with a sintering tem- 
perature of 1,115°C. An important 
point that is clearly brought out in this 
representation is that, for a powder 
containing 8 to 9 per cent copper, there 
is very little variation in hardness over 
the whole range of sintering tempera- 
tures from 1,100° to 1,130°C., whilst 
maximum hardness is achievable with 
an 8-9 per cent admixture of copper 
and a sintering temperature of 1,135°C. 

If now the hardness map is super- 
imposed upon the dimensional stability 
map of Fig. 3, we obtain the com- 
posite chart of Fig. 5, with the hardness 
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Fig. 5 — Composite 
contour map showing 
the relationship be- 
tween hardness and 
dimensional stability 
for the ranges of 
composition and sin- 
tering temperature 
under discussion. It 
will be noted that 
there is a marked 
tendency for hardness 
contours to lie at 
right angles to dis- 
tortion contours 
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contours shown in broken line. This 
shows immediately what hardness 
value Rb is associated with each of the 
favourable areas (minimum size change 
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with temperature fluctuations) on the 
fundamental map. Contour charts for 
other properties are similarly con- 
structed and superimposed, and in this 
way the operating conditions correlated 
with a particular complex of desirable 
characteristics are determined. 

Enough has, perhaps, been said to 
demonstrate that producing powder 
metallurgy parts to the close limits so 
often necessary, and at the same time 
ensuring that exacting standards are 
maintained in regard to tensile 
strength, impact strength, elongation 
or, perhaps, elasticity, is far from being 
either a cut-and-dried or a hit-and- 
miss affair: it calls for understanding 
and co-operation on the part of all 
concerned; not only the manufacturer 
of metal powders and the producers of 
sinterings, but also the buyers of the 
sintered products. By making clear 
exactly what properties are functionally 
essential, and, above all, by refraining 
from “over-specifying” in regard to 
dimensional accuracy, density and 
mechanical strength, users of sinterings 
can best assure themselves of obtaining 
competitive prices and fast deliveries. 


Enamels for Non-Ferrous Materials 


a refresher course organized by 

Ferro Enamels Ltd., Mr. A. H. 
Symonds described some of the new 
techniques of enamel manufacture and 
application that have been developed 
in recent years. Much of his discourse 
necessarily dealt with applications to 
ferrous materials, but the extracts 
which follow indicate some of the 
progress that has been made in the 
non-ferrous field. 

Enamels have been requested, tested 
and in many cases approved for coating 
the following metals: — magnesium; 
aluminium and its alloys; copper; 
copper alloys; aluminium clad steels; 
steels in the enamelling range (rimming 
quality); stabilizing steels; steels of 
higher carbon than 0-05 per cent; stain- 
less steels and other high quality alloys 
suc as 85:15 nickel chrome and 80: 20 
nickel chrome. 

Enamels have been described as 
alumina-boro-silicates, but all these 
three elements can and have been 
replaced. They are essentially a coating 
of a glass on metal, although they can 
be applied on non-metals, and even the 
glossy structure may be interrupted by 
non-vitreous materials. 

Enamels applied to steel have to 
cope with the massive oxidation that 
occurs when steel is heated red hot in 
an oxidizing atmosphere. Nickel dip 
helps to control oxidation, but it is still 
enormously greater than, say, stainless 
steel or aluminium. 

The low rate of oxidation of these 
latter metals has made it possible to 
coat both stainless and aluminium with 
very thin coatings. This thin coating 
on stainless steel has made it possible 
to ignore the normal fixed limits of 
thermal expansion, the enamel in this 


I: a Paper given earlier this year at 








case having a very low expansion. The 
coating has excellent resistance to heat, 
thermal shock and mechanical damage. 
So, by ignoring one of the conven- 
tionally recognized properties of 
vitreous enamel, a great increase in 
other valuable properties is obtained 
because the application technique 
allows for a very thin coating. 

Aluminium in various grades and 
alloys is being successfully coated with 
the new low fusing range of aluminium 
enamels. Here, in fact, it is often 
necessary to increase the normal 
amount of oxidation by chromic acid 
rinses and by prefiring. The adherence 
is excellent and the coat can be very 
thin. Clay cannot be used with these 
enamels to suspend them, as it would 
harden them too greatly. In fact, the 
use of titania as an opacifier has to be 
carefully controlled. These enamels 
are more or less self-suspending, due 
to their particle size, but use is made of 
silicates such as sodium silicate (the 
familiar water glass) and potassium 
silicate to give these enamels suitable 
working consistencies and _ biscuit 
strength, while these materials also 
assist in fluxing the enamel during firing. 

The interest in enamels with lower 
maturing temperature has intensified, 
especially since it was demonstrable 
that aluminium enamels could be fired 
at 560°C. and produce an excellent 
finish. The possibility of incorporating 
these enamels with the strength of steel 
has led to the development of enamels 
to apply on aluminium coated steel. 
This is probably one of the most 
interesting recent projects allowing 
steel to be fused at 560°C., wherein it 
retains all its strength, and light struc- 
tures can be embodied without distor- 
tion 
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New Plant & Equipment 





Cutting to Length 


OR decoiling, straightening and 
F accurately cutting to length all 

sections of material from coils of 
up to 36in. wide, a range of automatic 
production machines has been intro- 
duced by Press Equipment Ltd., 
Hunters Vale, Birmingham, 19. A 
typical line is shown in the accom- 
panying illustration, with capacity for 
15 in. wide by 0-104 in. thick mild steel 
from coils of 48 in. diameter, weighing 
2 tons. Any length can be measured 
and sheared, but a usual range is 6 in. 
to 6ft. 

The coil cradle is power driven from 
the straightener transmission to ensure 
synchronization, and the side plates 
and rollers are adjustable for coil 
width. The straightening and feeding 
head is driven from a self-contained 
motor, through an_ electro-magnetic 
clutch and speed variator, with a worm 
and wheel reduction gear box. Pinch 
rolls and = straightening rolls are 
adjusted by crank handle for material 
gauge and straightening pressure, and 
roll parallelity is achieved by the use 
of triple gears and twin pressure 


screws at each adjustment point. 
Handwheel control is provided to set 
the speed of the cut-to-length line to 


coincide with any following operation 
on the strip lengths, and, if required, 
the machine performing this operation 
can govern the whole line. The 


Below : 
up to 36 in. wide 


material is measured and held until 
sheared, when it is released to fall on 
to a gravity or powered conveyor to 
the next operation. 

Coil reels may be employed for 
holding thin gauge or non-ferrous 
materials. The type of shear used 
depends upon the application, and 
customers’ existing shears can be built 
into the line. 


Foundry Cut Off 


OR removing the gates and risers 
F non-ferrous castings, a cutting- 

off machine has been introduced 
by Bramcut Ltd., 155 Charles Street, 
Leicester. 

The machine is mounted on a strong 
fabricated pedestal in which there is a 
conveniently-shaped drawer to catch 
the metallic dust. Using a 16 in. wheel 
placed above the table, the cuttings are 
driven downward away from the 
operator into the drawer receptacle, 
and arrangements are made for 
catching the fines, if desirable, by an 
extraction fan and a bag. 

Two main principles are involved, 
the most important being the exact 
angle of the cutting edge of the wheel 
to the table. It has been found that 
the correct position yields a far better 
cutting performance. Thus, it has 
been possible to use a motor of 3 h.p. 
to turn a 16in. wheel efficiently. The 
wheels used are of laminated plastics 


Automatic machine for decoiling, straightening and cutting to length from coils 


Right : Cut-off machine for removing gates and risers from non-ferrous castings 


construction — highly resistant to 
breakage. Further protection against 
breakage is given by the proper adjust- 
ment of the belt tension, allowing the 
belt to slip if there is any jamming 
before the wheel can possibly break. 

Two speeds are available on the 
pulley drive. The higher speed has 
been found to cut aluminium very suc- 
cessfully using the Bramcut aluminium 
cutting wheel. This higher speed can 
also be used for general purposes when 
the cutting wheel is worn down to a 
smaller diameter. 

The machine is especially suitable 
for bronze alloys, including manganese 
bronze, and is capable of cutting quite 
large sections. 


Melting Aluminium 


N improved type of aluminium 
melting and holding furnace, 
in which a number of the dis- 

advantages inherent in the conventional 
crucible furnace have been eliminated, 
has been introduced by Hedin Ltd., 
Commerce Estate, South Woodford, 
London, E.18. 

The furnace, which eliminates the 
crucible, comprises a melting section 
that slopes down into a holding section, 
each section being separately con- 
trolled. The furnace is heated by 
means of silicon carbide rod type 
elements radiating down on to the 
metal, and the whole furnace is lined 








Electric melting and holding furnace for aluminium, zinc and lead 


with a suitable iron-free refractory, 
backed with a liberal thickness of 
insulation. Element replacement can 
be carried out without loss in 
production. 

In operation, standard billets are fed 
into the melt section, whence the 
molten metal runs down into the 
holding bath, where it is maintained at 
the required temperature. 

This type of furnace can be used 
either as a holding furnace, or as a 
melting furnace, or as a combination 
of the two, and is suitable for many 
types of metal, including aluminium, 
zinc and lead. 

The standard range _ provides 
furnaces with a throughput of 125, 250, 
500 and 1,0001b/hr. aluminium, but 
special sizes can be built to order. This 
type of furnace will provide molten 
aluminium at the rate of 5lb/kWh, 
melt and hold. It is cool, quiet, clean, 
reliable, simple to operate and easy to 
maintain. The metal is thermo- 
statically maintained at the correct 
temperature to produce a metal of high 
purity and to reduce to the minimum 
metal losses through oxidation and 
volatilization. 


Power Presswork 


LARGE daylight, deep throated 
model has been added to the 
range of Worcester bench power 
presses made by Jones and Attwood 
Ltd., Stourbridge, Worcs. 
This press is of 6 tons capacity with 
an open height of 12} in., and throat 
depth, centre to back, of 7 in. The bed 





Bench power press 


is 13inX13in.; overall height 39 in.; 
base, left to right, 16in., and front to 
back 22 in. 

Drive is by twin V-belts from a 1 h.p. 
motor, giving a flywheel speed of 
180 r.p.m. Fixed strokes of 1} in., 3 in. 
or 4 in. are available, and ram adjust- 
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of 6 tons capacity 


ment is 1} in. All moving parts are 
interchangeable with the standard 
6-ton Worcester press: 

Optionai extras include single strok- 
ing clutch, floor stand and keywayed 
crankshaft extension piece for auto- 
matic feed drive. 


An appointment just announced by 
the United Kingdom Atomic Energy 
Authority is that of Air Chief Marshal 
Sir Claude Bernard Raymond Pelly, 
C.B.E., K.C.B., M.C., as Member 
(Designate) for Weapons. He will take 
up his new appointment later this year. 


Another appointment made by the 
U.K.A.E.A. is that of Mr. J. B. Adams 
to be director of a new establishment 
to deal with controlled thermonuclear 
research. Work in this field is at 
present being done at both Harwell 
and Aldermaston, prior to being moved 
to the new establishment, which has 
not yet been sited. 


It is announced that Mr. R. H. 
Powell has relinquished his appoint- 
ments with the Griffin and George 
group of companies. 


Chief accountant of I.C.I. Metals 
Division, Mr. S. P. Davies has been 
appointed to the Division Board. He 
has also become chairman of the 
management committee of the Metals 
Division subsidiary company, Light- 
ning Fasteners Limited. Mr. Davies 
began his career in I.C.I. in 1929, when 
he joined the Metals Division ammuni- 
tion department. Two years later he 


joined the accountancy department, 
and was appointed assistant accountant 
in 1947. He became delegate director 
in 1955 to another Metals Division 
subsidiary company, Steatite and 
Porcelain Products Limited. In 1957 
he was appointed deputy chief 
accountant, and two years later became 
chief accountant. He was educated at 
Halesowen Grammar School, and sub- 
sequently qualified as a _ chartered 


secretary. 
Director and secretary of Guest 
Keen Iron and _ Steel Company 


Limited, Mr. L. R. P. Pugh, A.C.A., 
has been appointed assistant managing 
director, and is succeeded as secretary 
by Mr. C. F. Pagnamenta, O.B.E., 
A.C.A., at present chief accountant. 
Mr. B. W. John, B.Com., A.C.A., at 
present assistant, will take over the 
position of chief accountant. 

During his eleven years’ service with 
Deritend Precision Castings Limited, 
Mr. W. J. Humphreys became 
manager, general manager, and finally 
director. He is now leaving the com- 
pany to take up a position abroad. 
Mr. W. N. Jones, sales manager to the 
company, has been appointed acting 
general manager until further notice. 
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Finishing Supplement 


OR the second part of the second 
technical session of the annual 
conference of the Institute of 
Metal Finishing the subject under 
review was “Alloy Plating.” At this 
session, two Papers were presented, 


Alloy Plating 


of which abstracts are published here, 
dealing respectively with the plating of 
copper-nickel alloys and bronze alloys. 
Written contributions to the discussion 
were submitted, and read by the 
chairman, Mr. R. A. F. Hammond. 


Electrodeposition of Copper-Nickel Alloys from 
Citrate Solutions 
By B. H. PRISCOTT, B.Sc., A.R.I.C. 


OUND, adherent deposits of copper- 
“nickel alloys may be produced 
from solutions containing copper and 
nickel sulphates and trisodium citrate. 
The composition of the deposit is 
dependent on both the composition of 
the solution and the cathode current 
density, but is not markedly affected 
by variations in temperature or by 
agitation of the solution. The optimum 
conditions were found to be: Citrate 
concentration, 75gm/L; total metal 
concentration (as sulphates), 0-19 M.; 
PH of about 5; temperature, 55°C.; 
current density, 20 amp/ft?. In solu- 


DISCUSSION 


D. E. Weimer (M. L. Alkan Ltd.) said 
it would be interesting to know some- 
thing of the function of citrates in these 
solutions, and suggested that electrode 
potential measurements during deposition 
would be of interest. Had the author 
carried out any work in this connection 
since the Paper was published? 


B. H. Priscott (Mond Nickel Co. Ltd.) 
replied that the function of citrates in the 
bath could best be summed up by taking 
the case of a Watts bath containing a 
copper impurity when a discoloured and 
unsatisfactory copper rich deposit is 
obiained in the absence of any com- 
plexing agent. This copper could be 
prevented from depositing by the addition 
of, say, E.D.T.A. The function of the 
citrate was similar to that of other alloy 
baths which were used, and particularly the 
brass baths, in adjusting the metal ion con- 
centration to a satisfactory value to enable 
the two metals to be co-deposited. 
Electrode potential measurements had 
been made, although they did not 
necessarily give any information. It had 
been found that for depositing nickel the 
cathode became highly polarized at 
exceedingly small current densities and 
levelled up fairly rapidly. It was difficult 
to determine the intermediate curves with 
any accuracy and it had not been thought 
worth while to do so. They actually 
measured the cathode potential of a 
different cathode each time, so that they 
did not labour that point. 


J. M. Sprague (Consultant) asked why 
the author had chosen the particular 
method of investigation used. Most of 
the commercially-used nickel and cooper 
plating solutions, he said, had at least 
three-quarters molar metal content in 
order to get the advantages of good con- 
ductivity and of high current density and 


tions containing a small proportion of 
chloride the anode efficiency is sub- 
stantially 100 per cent, but the cathode 
efficiency varies from 50 per cent to 
80 per cent, depending on electrolyte 
composition, temperature, and current 
density. The hardness and contractile 
stress of an alloy deposit containing 
55 copper/45 nickel is somewhat 
greater than that of nickel deposited 
from a Watts solution. Preliminary 
throwing-power measurements have 
given indications that the solution is 
capable of very uniform metal dis- 
tribution. 


rate of deposition. Did the method of 
determining the best citrate concentration 
for the author’s lower metal content, and 
of thereafter increasing the concentration 
of all constituents proportionately, lead to 
an accurate conclusion as to the best 
composition for the more concentrated 
bath? Mr. Sprague would have thought 
that it would have been better to begin 
with a higher metal content, comparable 
with those in ordinary nickel or copper 
solutions, and to determine other factors 
in relation to that. Further, the use of 
relatively high concentrations of sodium 
salts in nickel plating solutions often gave 
rise to rather brittle deposits, presumably 
because of the high alkalinity of the 
cathode film obtained under those con- 
ditions. In order to avoid loading the 
solution with sodium sulphate, would it 
be feasible to replace at least part of the 
sodium citrate with nickel or copper 
citrate, and so obtain higher metal 
content, or was solubility a problem 
here? 


B. H. Priscott replied that one of their 
aims in developing this solution was to 
have the best control over the solution 
from the point of view of the composition 
of the deposit, and Table III gave an 
answer on this point by showing that if 
one started with the BS solution one 
could produce all the other solutions by 
adding water. In the Cu per cent column 
at both ends, Bl and BS5, the copper 
content was higher than for the other 
three solutions. That was one reason for 
keeping to the 75 gm/L of citrate, to be 
able to add more copper to the bath 
without getting too high a copper con- 
centration in the deposit. They felt that 
that was desirable, to have the ratio of the 
metals within the range of 10:1 and not 
have ridiculously small amounts of 


copper added. It also happened that one 
of their sources, Watts, for this work had 
used solutions of 50 gm/L citric acid, 
which had been the first solutions that they 
had made up, and these had worked out 
at 75gm/L of sodium citrate as well. 
Although Watt’s had been a very short 


“communication a great deal of work had 


been put into it, and it turned out to be 
the optimum composition, taking all the 
requirements into consideration. 

He could best answer the other points 
by taking them together. They used 
sodium chloride for convenience. When 
they first investigated the effect of 
chloride they had standard chloride solu- 
tions which had been used, and they had 
carried on with that use, so that they 
always had the same quantity of sodium 
in solution. In other work at the 100 per 
cent nickel end of the scale, an attempt to 
increase the cathode efficiency, they had 
had no problem of composition to be 
concerned with, and they had made baths 
of the same nickel content using nickel 
chloride, and there was very little 
difference of behaviour. These solutions 
became extremely viscous as the citrate 
concentration was increased, and 
300 gm/L was as viscous as could be 
managed, having regard to agitation, 
drag-out and so on. 


Prof. J. W. Cuthbertson (University of 
Nottingham) said that the Paper revealed 
again the difficulties to be faced in 
research on alloy plating. The theory of 
the deposition of single metals was well 
advanced, but in the present state of 
knowledge the extent to which theoretical 
reasoning could be applied to the co- 
deposition of two metals was limited. 

He would like to ask why citrate solu- 
tions appeared to be the most favourable 
in this particular instance. The difficulties 
experienced with cyanide solutions were 
understandable because cyanide would 
complex both of the metals, but it was 
a little difficult to appreciate why citrates 
were more effective than, for instance, 
oxalates or tartrates. He would like to 
know more about the mechanism of the 
process; the suggestions advanced by Mr. 
Weimer were constructive and might, if 
applied, shed some light on the process. 

He was a little disappointed to note 
that the pyrophosphate electrolytes had 
not shown much promise. Pyrophosphates 
offered many advantages, and were 
markedly cheaper than citrates. 

He presumed that the anodes were of 
the same composition as the alloy being 
plated, and in this connection some 
reference was made to pitting of the 
anodes under certain conditions. He 
would like to know whether the anodes 
had been heat-treated to render them 
homogeneous. The alloy containing 
55 per cent of copper and 45 per cent of 
nickel was fairly near the middle of the 
composition range, and he would expect 
that this alloy in the as-cast condition 
would be cored. If the anodes were not 
subsequently homogenized, might this be 
a factor in hindering their smooth dis- 
solution? Had any work been done on 
the deposition of these alloys from solu- 
tions containing organic amines? Copper 
and some copper alloys have been 
deposited from such solutions, but he did 
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not recall copper-nickel as being one of 
the latter. fe would like to know 
whether the authors had given any con- 
sideration to the possible alternative 
production of these alloys by depositing 
nickel and copper separately and then 
giving a diffusion heat-treatment. 

B. H. Priscott said that there was no 
specific reason why only citrates should 
be used. Cyanides and oxalates could be 
employed, but citrates had been chosen 
as showing more promise than the others 
initially, and they had preferred to follow 
that up. Cyanide solutions had other 
disadvantages in addition to their toxic 
nature, and they had wanted solutions 
which were relatively harmless, as much 
as copper salts could be. The nickel 
cyanides did not deposit pure nickel. 
With the addition of a copper cyanide 
complex it was possible to get alloys 
formed with very little copper in the bath, 
but the citrate bath in the initial stages 
had been the only one which kept the 
copper in the deposit down to low levels. 
Most of these solutions tended to give 
deposits having a copper colour with a 
ratio of 15:1 nickel to copper, which 
they felt was not what they wanted. 

They had looked at the pyrophosphates 
with great interest at first. ‘They had had 
difficulry with these solutions and con- 
siderable trouble with gelling and had 
discarded them. They had done some 
work on them in other connections but 
were not impressed by them. He did not 
say that they could not be used, but 
compared with citrate they were not 
good. 
From the cost point of view he agreed 
that citrate was more expensive than 
most other bath components, but, as 
Professor Cuthbertson said, if the 
deposits were worth while that was not 
important. 

Up to a point, Professor Cuthbertson 
was right about the anodes, and probably 
sufficient detail had not been given in the 
Paper. Round about the 50:50 alloy and 
richer in copper, and including the 75 per 
cent copper, with pure electrolytic copper 
anodes the dissolution was exceptionally 
good. The main trouble from pitting was 
at the nickel-rich end, and with wrought 
nickel sheet the pitting was exceedingly 
bad. What effect other types of anode 
would give he was not in a position to 
say; they had tried some, but not for 
sufficiently long periods. They would 
have to look into this. 

The work on = amines, including 
ammonia, was interesting and a point 
which they had not overlooked. Ammonia 
had been recommended to them at an 
early stage, but they had been deterred by 
the difficulty of keeping the solution 
composition constant, owing to the 
volatile nature of it, and had not gone 
deeply into the matter. With regard to 
the deposition of alternate layers of 
copper and nickel, they felt that their 
method was easier and simpler in appli- 
cations where an alloy deposit was 
wanted without going to the expense of 
heat-treatment, which might have to be 
at elevated temperatures for lengthy 
periods in a reducing atmosphere. 

Dr. T. P. Hoar (Cambridge University) 
expressed surprise that no one had had 
a go at copper-nickel before. Of the 
references given at the end of the present 
Paper, three were to very early Papers 
indeed. He supported what Mr. Sprague 
and Professor Cuthbertson had said with 
regard to a more quantitative under- 
standing of the cathode polarization 
curves. It was not so easy aS was some- 


times thought. With curves for copper 
and nickel, students were taught that if 
they drew a line at any potential the 
intersections would show the amount of 
copper coming down and the amount of 
nickel coming down, but that was a gross 
over-simplification, and the deposition of 
one metal influenced the over-voltage of 
the deposition of the other. 

It would be advisable in looking into 
other possible complexing agents for the 
copper—because it was the copper that 
needed to be complexed rather than the 
nickel—to consider the literature on the 
subject. There were not only the 
cyanides but the whole of the amine 
group. All these complexes were very 
well known quantitatively by the 
inorganic chemists, and the hydroxyl 
complexes were well known. Some 
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literary research would eliminate large 
numbers of possible complexing agents 
and suggest others which might be useful. 
What was wanted was to bring the 
standard copper potential down to the 
same sort of figure as the standard nickel 
potential, so as to get the two metals 
depositing together from a solution con- 
taining roughly the same quantity of each. 
If that could be done, and one could have 
a solution rather more concentrated in 
nickel and copper, an approach to practice 
would be obtained. 

At Cambridge some years ago they 
had tried ammonia as a complexing agent 
for the deposition of tungsten cobalt. It 
had been awkward to handle and not 
practical, but the use of the substitute 
ammonias should be _ worth looking 
into. 


Bronze Plating from Modified Stannate Cyanide Baths 
By W. T. LEE, A.R.I.C. 


SPITE a number of theoretical 

objections, it is, for all practical 
purposes, convenient to consider the 
basic bronze-plating solution as a 
combination of the two well-known 
and widely used cyanide copper and 
stannate tin baths. 

A typical alloy deposit may be 
obtained from a basic solution com- 
prising: copper 25 gm/L, tin 12 gm/L, 
free cyanide 17 gm/L, free caustic 
soda 12 gm/L. 

A further proprietary addition agent 
is added to the extent of 50gm/L to 
assist anode corrosion and cause grain 
refinement of the deposit. 

With such a basic solution it is also 
possible to deposit a fully bright 
bronze plate over an extremely wide 
current density range; whilst such 
solutions are widely used in practice, 
for the purpose of this investigation 
brighteners were not added. 

The composition of a bronze deposit 


DISCUSSION 


D. E. Weimer (M. L. Alkan Ltd.) stated 
that despite the good physical properties 
of bronze electrodeposits the technical 
difficulties of solution control seemed 
likely to limit the widespread use of the 
process. Alloy deposits often offered 
unique physical properties, yet none were 
in widespread use, and the explanation 
of this was undoubtedly the technical 
problems involved in maintaining these 
solutions in correct balance. He could 
not altogether agree with the author’s 
equilibrium equation (b) under the 
heading “Carbonation of Solution.” It 
had been established that sodium cyanide 
could be readily oxidized to the cyanate 
at a positive electrode and that this 
cyanate was hydrolized in the first instance 
to sodium bicarbonate and ammonia and 
then finally, should the solution tempera- 
ture be sufficiently high, to sodium 
carbonate and CO,. He did not think 
that caustic soda was essential to this 
reaction since, as was often the case in 
cold cleaners, unless the solution was at 
an_ elevated temperature very little 
carbonate would be formed, and most of 
the oxidized cyanide would remain in the 
cyanate form. 

_ One further reaction which could occur 
in a cyanide solution was the hydrolysis 





obtained from a cyanide-stannate bath 
may be maintained, or if required, 
varied by control of metal ratio, free 
cyanide, free caustic soda, temperature 
and current density. 

Anode efficiency can be maintained 
in highly carbonated solutions by 
control of current density and suitable 
movement either of the anodes or the 
solution. 

The throwing power of a_ bronze 
solution is superior to that of sulphate 
nickel, cyanide copper and _ acid 
copper-plating solutions. This is 
particularly important since bronze 
deposits greater than 0-0003 in. are not 
porous, and in this respect equivalent 
to 0-0008-0-001 in. nickel. 

The use of potassium-based bronze 
solutions gives improved electrode 
efficiencies. 

Satisfactory results have been obtained 
from pilot-plant operation of a lithium- 
based solution. 


of cyanide without its previous oxidation. 
In this reaction the cyanide was hydro- 
lized to formate and ammonia, and this 
formate was quite stable even at elevated 
temperatures. There was no doubt that 
a considerable amount of formate was 
formed in the solution under discussion, 
and it would be very interesting to know 
whether this compound had any effect on 
the anode efficiencies in a similar way to 
sodium carbonate. In practice a pro- 
duction solution containing a fair amount 
of carbonate would also contain formate, 
and it would be interesting to learn 
whether solutions aged by electrolysis 
would give similar anode efficiency results 
to those artificially aged in the laboratory 
by additions of sodium carbonate, the 
results of which were shown in Fig. 8 of 
the Paper. 

W. T. Lee did not accept what Mr. 
Weimer said about difficulty of control, 
but felt that with proper operating con- 
ditions and daily checks of free cyanide 
and free caustic soda, and more occasional 
checks of the metal content, the bronze 
bath could be operated satisfactorily over 
long periods. He also believed that in 
many cases, particularly for technical 
processes, the demand justified the 
stricter type of control, such as was more 
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or less exerted on bright nickel solutions. 
When that strict control was possible 
there should be no difficulty. 

It was mentioned in the Paper that 
carbonation was caused by anodic oxida- 
tion, and he listed some of the other 
chemicals in the bath, but he had not 
referred to sodium formate, considering 
that this was slightly outside the scope of 
the Paper. He felt, however, that the 
formation of sodium formate by hydro- 
iysis of sodium cyanide was possibly not 
so fast as Mr. Weimer suggested, and, 
while it was formed in the solution, Mr. 
Lee did not think that it was formed in 
the quantity suggested. The decomposi- 
tion of the sodium formate would be 
fairly slow in the conditions in question, 
but with higher anode current densities 
it would be accelerated. The same 
remark applied to the oxidation of 
cyanide to cyanate. If the anode current 
density was too high, or for any other 
reason the anode was not working, he 
believed it would be quite rapid, but 
under ideal operating conditions it would 
not be so fast or compare with the amount 
of carbonates formed. 


Prof. J. W. Cuthbertson (University of 
Nottingham) remarked that it was only 
fifteen years since bronze had first been 
deposited on a _ reasonable commercial 
scale. Interest in the process had flagged 
to some extent, partly because of trouble 
with anode corrosion, and very con- 
siderable credit was due to the organiza- 
tion which Mr. Lee represented for the 
work which they had done in reviving 
interest in this bath and providing a 
brightener which produced very beautiful 
deposits. 

He would have thought that in most of 
the applications for bronze, if careful 
control of colour were excluded a very 
precise control of composition was impor- 
tant. There had always been a measure of 
uncertainty, at any rate in his mind, 
about what actually was the structure of 
the alloys deposited from these solutions. 
He had always felt that to be serviceable 
these alloys should be in the alpha range, 
they should be single solid solutions, and 
he believed that on occasions when 
difficulties had been experienced and 
the deposit had behaved umsatisfac- 
torily it might be due to not having been 
single phase alloys. 

In that respect he referred to the 
photomicrographs in Fig. 11 of the 
Paper. These were at high magnification 
and he did not quite understand them, 
because he did not know whether they 
had been etched or not. The reference 
to them on the previous page stated that 
they illustrated “the change from a 
uniform fine structure to a rhythmic 
banded structure as the tin content of the 
alloy increases.” With the 16 per cent 
tin alloy he suggested that there was a 
possibility of a duplex structure there. 
The hardness was very high, and in any 
case 16 per cent was almost on the 
borderline of the solid solubility of tin in 
copper. It was not stated whether the 
hardness figures were averages or taken 
at different spots corresponding to 
banding, so that he could not draw final 
conclusions, but he suggested that a 
16 per cent tin content was too high 
to be safe and too high for most 
applications. 

He wished to make a few observations 
on the suggestions for modified baths. 
With regard to the potassium bath, very 
considerable success had been achieved in 
the U.S.A. with the use of the all- 
potassium tin plating bath, from which 


all this work had stemmed, and sub- 
sequently in the U.S.A. with the all- 
potassium tin-zinc bath. It was stated in 
the Paper that by using a potassium bath 
a higher cathode efficiency was possible 
and higher current densities could be 
permitted. He did not doubt that at all; 
the solution would be more highly con- 
ducting and could be more highly 
concentrated, but was this worth while? 
Unless it was possible to couple with the 
higher cathode current density a higher 
anode current density—and that had 
been a definite problem with other all- 
potassium baths—he was not convinced 
that the all-potassium solution was worth 
while. If, on the other hand, it was 
claimed that the decomposition of 
cyanide was lower in the all-potassium 
bath, this was a very important factor 
indeed. 

The reference to the lithium bath was 
interesting. He regarded it as of only 
academic interest at the moment, because 
he felt that the cost of such baths would 
be too high. Although the fact that 
lithium carbonate was insoluble was 
referred to as a possible advantage, would 
not this mean that there would be 
constant sludging occurring in the bath, 
calling for very careful and continuous 
filtration? 


W. T. Lee, in reply, said that so far as 
control of composition was concerned a 
great deal depended on the application. 
If the application was purely decorative 


Duplex 


UPLEX nickel coatings are of 
value for improving the corro- 


sion resistance of deposits, and 


their development has resulted in 
various systems and types of solution 
for the purpose. W. Canning and Co. 
Ltd., of Great Hampton Street, 
Birmingham, 18, have developed a 
system which combines the advantages 
of their “Nivo Nickel” with the level- 
ling and brightness of “B.Q.840 Bright 
Nickel” solution. The dual deposit is 
claimed to give a corrosion protection 
equal to a polished Watts type nickel 
without the need for polishing. 

The initial deposit is obtained from 
“High Speed Nivo” solution, a devel- 


Micro-section of a 
duplex nickel deposit, 
showing the columnar 
structure of the high 
speed Nivo deposit and 
the typical striated 
structure of the bright 
nickel deposit. x 500 


Finishing Supplement 45 


he did not think that such control was 
essential, particularly if the deposits were 
fairly thin, but for technical processes he 
felt that control was important. Those 
applications were definitely appearing 
today. There had been cases recently of 
people depositing some 0-04 in. of bronze, 
and at various stages in the process they 
had examined both the structure of the 
bronze and the composition of the bronze 
and had found that it could be deposited 
consistently over long periods. 

With regard to the photomicrographs, 
he thought that probably not enough was 
known about the subject of electrical 
deposits, and he preferred to accept 
Professor Cuthbertson’s comments and 
not deal with them further. The photo- 
micrographs were taken after polishing 
and etching. 

He had seen a potassium bath working 
with anode current densities as high as 
40 amp/ft? in the presence of quite con- 
siderable amounts of potassium carbonate, 
and the anode worked very well indeed. 
The washing action of the solution on 
the anode was a very important feature. 
With regard to the lithium bath, he 
agreed with Professor Cuthbertson that at 
the moment it was of little more than 
academic interest. If lithium carbonate 
was constantly formed and went to the 
bottom it would have to be removed 
continuously by filtration, but that need 
not be a great disadvantage, because for 
technical processes constant filtration was 
frequently done. 


Nickel 


opment of the “Nivo” which was first 
introduced in 1910 and which is note- 
worthy for ease of control and quality 
of deposit. This solution is simple, 
cheap to operate, and does not require 
frequent heavy carbon treatment. 

From the “High Speed Nivo” solu- 
tion, components are _ transferred 
directly (without rinsing or “striking”) 
into a B.Q.840 or B.Q.860 Bright Nickel 
solution to obtain a fully bright, 
levelled deposit. 

The “High Speed Nivo” solution is 
compatible with both B.Q.840 and 
B.Q.860 solutions, and there is no 
danger of laminated deposits being 
formed. 
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Home and Overseas 





Showing at Farnborough 

A wide range of Kanigen plated com- 
ponents will be shown on Stand 123 at 
the S.B.A.C. exhibition to be held at 
Farnborough next month by Albright and 
Wilson (Mfg.) Ltd. Kanigen can be 
applied to all ferrous metals, aluminium, 
titanium, copper and brass. Thickness 
can be controlled to very fine limits and 
coverage is complete and uniform. It has 
also been proved to be an ideal method 
of plating for many aircraft applications. 

Exhibits on the stand will range from 
weight-saving Kanigen-plated aluminium 
hot-air valves for fuel anti-waxing, and 
ni-resist valves for cabin air heating, to 
components from’ British developed 
ground-to-air missiles including a fly-off 
body from the “Thunderbird” where 
Kanigen has been used primarily to 
resist corrosion and wear. 


Rocol Products in France 

An agreement has been signed between 
the Société Nouvelle des Huiles Minerales 
of France and Rocol Limited for the 
manufacture of molybdenized and other 
specialized industrial and motoring lubri- 
cants in France, and for their distribu- 
tion throughout the European Common 
Market area. Meanwhile, Rocol (Con- 
tinental) A.G. of Switzerland will continue 
its expanding sales in countries outside 
the European Common Market. 


Poster Technique 

Aluminium foil posters are now being 
displayed in London for the first time. 
Originated by the Star Aluminium 
Company Ltd., these posters are quite a 
revolutionary advance in poster tech- 
nique and, in fact, made their first public 
appearance in this country only this year 
in the Newcastle area. 

The natural properties of aluminium 
foil make these posters exceptionally 
attractive to the eye, they stand out con- 
spicuously wherever they are placed, and 
are exceedingly weather-resistant. 


Electroplating Plant 
The Efco-Udylite ““Cyclemaster” range 


of return-type hydraulically operated 
automatic electroplating machines now 
available from the  Electro-Chemical 


Engineering Co. Ltd., is stated to be par- 
ticularly suitable for bright nickel and 
chromium plating, and for nickel, zinc, 
cadmium or tin plating, and can be 
arranged for phosphating and other non- 
electrolytic processes. These machines 
incorporate the company’s established 
transfer system and are largely built from 
a number of standardized subassemblies. 
They are designed to allow a considerable 
flexibility of process: sequence and output 
to meet customers’ individual require- 
ments, and occupy very little floor space. 

These plants are being produced in 
three basic lengths, each of which can be 
supplied as a unit complete in itself, or 
can incorporate any one of six standard 


extended process tank assemblies: the 
basic plants measure 24ft., 36ft. and 
48 ft. between transfer plates, and the 


extended assemblies range from 12 ft. to 
27 ft. in 3 ft. increments. In each case, 
the process tank is of unit construction 
with welded partitions forming separate 
process compartments which, combined 
with a choice of three tank depths, enables 


a particularly wide range of process con- 
ditions and rack size to be catered for. 
Rack dimensions may be from 12 in. by 
30 in. up to 16 in. by 42 in., with a process 
load, including rack, of up to 45 Ib. 
Machines can be designed to produce 
from 30 to 100 racks an hour, according 
to the process involved and the size of 
rack, and they are all provided with 
variable time clocks for adjusting the time 
of immersion of racks in the process tanks. 
The machines are shop assembled and 
tested before despatch, and can be 
delivered in an assembled condition so 
that they can be rapidly installed and put 
into production. 


Spark Machining 

A one-day Symposium on _ Spark 
Machining is to be held at the Botanical 
Gardens, Birmingham, on September 16 
next, under the auspices of the National 
Association of Drop  Forgers § and 
Stampers. The business of the day will 
be mainly in connection with the use of 
spark machining as a means of die 


sinking. 
Full details of this event and applica- 
tion forms for registration may be 


obtained from Mr. G. H. Jackson, Tech- 
nical Officer to the Association, at Grove 
Hill House, 245 Grove Lane, Handsworth, 
Birmingham, 20. 


Anglo-Dutch Company 

A new company with the title of 
Interlas Limited, and with its registered 
office in Bedford, has been formed to 
import and distribute exclusive welding 
plant and accessories throughout the 
United Kingdom. 

This is a joint enterprise of the Con- 
tinental welding supplies firm of Interlas 


Efco-Udylite ‘“‘Cyclemaster”’ 


N.V., of Holland, whose managing 
director, Mr. H. C. van Arum becomes 
chairman, and Mr. Eric Courtney, with 
connections with British welding posi- 
tioner firms, becomes managing director. 
The new company will import and dis- 
tribute all the accessories manufactured 
by the Dutch company. 


Micro-Hardness Tester 


Arrangements have been concluded by 
Nash and Thompson Ltd. for the market- 
ing of the G.K.N. micro-hardness tester, 
manufactured by Associated Automation 
Ltd. Priced in the range of £290-£340 
(with microscope) this precision measuring 
instrument enables indentations to be 
spaced less than 0-001 in. apart. Small 
sections, foils as thin as 0.0005 in. and 
individual crystals or phases can all be 
checked. Using a 10 gm. load on a 
material with a hardness of 200 V.P.N., 
the diagonal dimension of the indentation 
is only approximately 10 microns. 


Presses for Russia 

Overseas orders totalling almost 
£140,000 are announced by the Metal 
Industries Group’s enginecring subsidiary, 
Fawcett Preston and Co. Ltd. Biggest 
of them is for nine pulp-steeping presses 
and two fibre-baling presses. Other orders 
include extrusion machinery for Pirelli 
of Naples, Nordiske Kabel Fabrieken of 
Copenhagen, and the Holland Insulated 
Wire and Cable Company of Amsterdam. 


Grating Monochromator 

A new, inexpensive grating mono- 
chromator is being made by Hilger and 
Watts Ltd. It is intended primarily for 
laboratory workers, microscopists, teachers 
and others who require a simple light 


automatic electroplating machine in operation at the contract 


plating works of Norman Hay Ltd., Harmondsworth 











Metal Industry, 21 August 1959 


source of variable wavelength. This 
instrument is stated to be novel in con- 
struction and uses a plane grating as the 
dispersing element. This grating has 
15,000 lines to the inch and gives a recip- 
rocal dispersion of 70 A/mm. 

The slits, variable in width from 0 to 
il mm., are of the simple unilateral form 
and are so coupled that, whatever their 
width, the peak wavelength of the trans- 
mitted radiation remains constant. The 
wavelength can be varied from 200 to 
1,000u, and is controlled by a knob with 
an indicator reading to lu. 


Research in Nuclear Science 


It is announced by the National 
Institute for Research in Nuclear Science 
that contracts amounting to a total cost 
of over £430,000 have been placed for the 
manufacture of the magnet coils required 
to energize the 7,000 ton electromagnet 
of the 7,000 million electron-volt proton 
synchrotron. 

Contracts have been awarded to British 
Copper Refiners Ltd. for the supply of 
over 300 tons of iefined copper in the 
form of cast billets; to James Booth and 
Co. Ltd. for extrusion of the cast copper 
into hollow rectangular bars, and to 
Metropolitan-Vickers Electrical Co. Ltd. 
for the manufacture of the finished coils 
from the extruded bars. The Institute 
have also awarded a substantial contract 
to Marston Excelsior Ltd. for the deveiop- 
ment and supply of the reinforced plastics 
vacuum chamber in which the protons 
are accelerated. This chamber is one of 
the largest plastics structures ever made. 


Laboratory Furniture 


In collaboration with the manufac- 
turers, Grundy Equipment Ltd., the 
Griffin and George Group have greatly 
improved the appearance and durability 
of their range of all-metal unit furniture. 
The changeover to the new design, which 
comes into force immediately, gives to the 
purchaser the benefit of much research 
work and investigation into what style of 
unit makes the greatest appeal to the 
largest number of users. Full details of 
this new range of metal laboratory furni- 
ture units may be obtained on application 
to the company. 


Order for Rectifier 

An order has been received by 
Westinghouse Brake and Signal Co. Ltd., 
through Electro-Chemical Engineering 
Co. Ltd., for a 60,000 amp. rectifier for 
Japan. 


Aluminium Canopy 


When designing the new 60ft. long 
canopy for the Park Lane entrance of 
Grosvenor House, London, the architects 
chose aluminium for its lightness and its 
decorative applications. The canopy 
(illustrated here) shelters the entrance to 
the hotel, and although it is of contem- 
porary design its restrained decorative 
tone enables it to “marry” unobtrusively 
with the neo-classical facade by Sir Edwin 
Lutyens. It is 23 ft. longer than the old 
canopy and is suspended from existing 
cantilever beams. Their ends are con- 
nected by a steel member which supports 
the extra length at each end 

The top is roofed with mansard 
aluminium sheeting, finished dull grey, 
and is secured to the 10 in. deep interior 
framing with self-sealing rivets. The 
underside of the canopy is _ polished 
and anodized pale gold, and is divided 


Aluminium canopy over Park Lane entrance to Grosvenor House, London 


radially with ribs of extruded aluminium 
connected by raised aluminium sheeting. 
These ribs were specially extruded by 
Northern Aluminium Co. Ltd., who also 
supplied the sheet aluminium. 

To protect the underside and the matte 
black anodized fascia from weathering, 
the surfaces were treated with two coats 
of protective cellulose. An aluminium 
gutter has been installed at the rear of 
the canopy and connects with existing 
rainwater outlets. 


Copper from Eire 

A group of Canadian mining companies 
is stated to be forming a syndicate, to be 
known as the South-East Ireland Syndi- 
cate, to explore for minerals in a 
150 miles? area around Avoca in County 
Wicklow. An aerial survey will probably 
be commenced in October next using an 
aircraft specially equipped to detect 
copper formations in the ground. It is 
reported from Dublin that the new group 
has obtained sole exploration rights from 
the Eire Government. 


Metallic Corrosion 

Early notice is given of the Ist Inter- 
national Congress on Metallic Corrosion, 
which is to be held in London next year 
from April 10 to 15, under the Presidency 
of Sir Harry Melville, K.C.B., D.Sc., 
F.R.LC., F.R.S. Chairman of the execu- 
tive committee 1s Mr. E. Leslie Streatfield, 
and Dr. J. Ferguson is chairman of the 
finance committee. 

The honorary secretary of the Congress 
is Lt.-Col. Francis J. Griffin, and further 
information may be obtained from him at 
14 Belgrave Square, London, S.W.1. 


World Tin Statistics 


Mine production of tin-in-concentrates 
in the Federation of Malaya rose to 
2,846 long tons in May, reports the Inter- 
national Tin Council. May output was 
higher also in Indonesia at 1,885 but 
lower in Nigeria at 370 and in Thailand 
at 778 tons. Tin-in-concentrates exports 
from Indonesia were 3,239 tons in April 
but 659 in May. Similar May figures for 
Bolivia were 1,522 tons and for Nigeria 
567. 

United States tin - in - concentrates 
imports totalled 54 tons in March, 74 in 
April and 37 in May. Federation of 
Malaya and Singapore imports amounted 
in May to a revised 734, and 394 in June. 
United Kingdom June imports were 1,323 
tons. Netherlands May imports were 
959 tons. 

Smelter production of tin metal in the 


Federation of Malaya and Singapore 
totalled 2,917 tons in April and 4,305 in 
May. The May production in Belgium 
was 457 tons and in June 448, while the 
June United Kingdom production was 
2,267 tons. 

Tin metal exports from Singapore and 
the Federation of Malaya were 2,544 tons 
in April, 4,006 in May and 2,889 in June. 
Netherlands May exports amounted to 
2,137 tons, while United Kingdom 
exports in June were 2,713. 

United States April tin imports were 
4,214 tons and 3,845 in May. Nether- 
lands May imports were 672 tons and 
Denmark’s 305, while those for France 
were 944 tons. West Germany’s April 
imports were 1,241. 


Machinery on View 

At the European Machine Tool Exhibi- 
tion, which is being held in Paris next 
month, Haemmerle (London) Ltd., with 
their associates, wili be exhibiting a 
number of their machines. Among these 
machines will be the following:—press 
brakes; automatic and  hand-operated 
universal trimming, rolling and forming 
machine; high precision power presses of 
double frame construction; combined 
and section bending rolls of initial 
pinch type; section bending machinery; 
hydraulic bevel shearing guillotine; and 
also hydraulic presses. 

The first five items are Swiss made, and 
the last two are French made. The 
exhibition opens on September 11 next 
and remains open until September 21. 


Customs Duty 


It has been announced by the Irish 
Republic Revenue Commissioners that 
the Government have made an Order 
entitled the Imposition of Duties 
(Aluminium Sheet, Strip and _ Foil) 
(Amendment) Order, 1959. This Order 
provides for the continued suspension of 
the duty at Tariff Ref. No. 2/2 (Alu- 
minium Sheet, Strip and Foil) during the 
period July 1 to December 31, 1959, 
inclusive, in so far as it applies to: (a) 
sheet, strip or foil which is made wholly 
or mainly of aluminium or of an alloy of 
which aluminium is the main constituent 
and exceeds one-fiftieth of an inch in 
thickness; (b) articles consisting of articles 
chargeable with the said duty and men- 
tioned at (a) which are combined by 
adhesion with a layer or layers of paper 
or any other material; and (c) pieces of 
the articles chargeable with the said duty 
and mentioned at (a) or (b) which are cut 
to shape or size. 
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with little change, but the other 

three metals advanced in value, 
zinc being, perhaps, relatively the 
strongest. Copper was, of course, 
under the influence of the worsening 
strike situation in the United States, 
which continues to deteriorate virtually 
day by day, and the outlook as we 
write is the reverse of encouraging. 
Broadly speaking, the position is that 
it is unlikely any settlement of the 
trouble at the copper mines will be 
achieved until peace has been estab- 
lished in the steel industry. At the 
moment it looks very much as though 
this may take some time to achieve, 
and it is not surprising that the trend 
of “free” prices in the States has been 
upwards. These, of course, include 
Comex, where dealing has been fairly 
active and the tendency towards a 
higher level, while dealers with copper 
available for prompt delivery ex ware- 
house are reported as asking 33 cents. 
The amount of copper so available is 
probably fairly limited, but consumers 
are believed to be holding very con- 
siderable tonnages as a reserve stock 
put together in anticipation of a strike. 

The July statistics were, on the 
whole, disappointing, both inside the 
United States and outside, for while 
there was a sharp drop in deliveries, 
stocks increased by a total of more 
than 40,000 tons. This, of course, is 
the tonnage in refined quality held by 
the producers. Details in terms of 
short tons are as follows: inside the 
U.S.A. production of crude copper was 
89,973 tons, against 110,771 tons in 
June, while in refined metal the corres- 
ponding figures were 134,020 tons and 
138,403 tons. Deliveries of refined 
copper to consumers in July were 
108,127, a 42,000 tons reduction on the 
June figure of 150,117 tons. Stocks 
increased, as was rather expected, the 
total at July 31 being 103,432 tons, 
which compared with 85,764 tons a 
month earlier. Outside the United 
States the pattern was similar, for 
stocks advanced from 259,755 tons at 
June 30 to 286,122 tons at the end of 
July. So far as production was con- 
cerned, the figure for crude copper in 
July was 176,614 tons, a drop of about 
3,400 tons, while in refined the July 
tonnage was 140,518, against 146,017 
in June. Deliveries of refined copper 
to consumers fell away sharply, for the 
July figure of 122,797 tons was 21,318 
tons less than in June. 

For copper, the week began with an 
increase of 317 tons in L.M.E. ware- 
house stocks to 15,283 tons, and 
throughout the week the tone was, on 
the whole, firm, for as the days went 
by, one United States property after 
another was reported as either being 
strikebound or likely to be in the near 
future. For example, a deadline for 


T= remained steady last week, 


an Anaconda strike was named for 


August 19 and for Phelps Dodge, 
August 20. Quite early in the week it 
was reported that one custom smelter 
had withdrawn at 30 cents, and at the 
close of business on Friday “free” 
copper ex warehouse was said to be 
available at 33 cents. In London, the 
turnover totted up to about 15,000 tons, 
cash closing £6 up at £238 5s. Od. and 
three months £6 15s. Od. higher at 
£236 10s. Od. Tin made a good show- 
ing on a turnover of 815 tons, cash 
being £1 up at £794 and three months 
£2 better at £793. Lead was active 
and firm with a turnover of 10,500 tons. 
August closed £2 5s. Od. up at 
£73 15s. Od. and November 7s. 6d. 
higher at £74 10s. Od. Zinc was very 
firm and the backwardation widened 
to 35s. The close was £87 August and 
£85 Ss. Od. November, these prices 
showing gains of £2 15s. Od. and 
£2 Ss. Od. respectively. The turnover 
was 6,050 tons. 


New York 


Copper was moderately higher over 
the week-end. Lead and zinc futures 
were steady. Meanwhile, demand for 
custom smelter copper continued 
active. The smelter price was still at 
30 cents. Dealer spot copper, for 
guaranteed delivery, was reported done 
at 32} cents and later offered at a 
higher price. Lead was in fair activity. 
Zinc reported moderate business. Tin 
was firmer after fair spot business. 

The Cerro de Pasco Corporation is 
planning to raise capacity of the 
aluminium rolling mills of its Fairmont 
Aluminium Company subsidiary to 
120 million lb. a year from the current 
26 million lb. Mr. Robert P. Koenig, 
President of Cerro de Pasco, said the 
first stage, scheduled for completion 
late next year, involves spending an 
estimated 10 million dollars to increase 
capacity to 60 million Ib. Cerro de 
Pasco is a major producer of copper in 
Peru and fabricates non-ferrous metal 
products in the U.S. 

According to statistics issued by the 
Copper Institute in New York, produc- 
tion of crude copper in the U.S. in July 
amounted to 89,973 tons, compared 
with the revised total of 110,771 tons 
in June. Production of refined copper 
was 134,020 tons, against 138,403 tons. 

Fourteen Senators have launched a 
new drive against United States 
imports of lead and zinc ores and 
finished products. They have intro- 
duced a resolution in the Senate asking 
that a new fact-finding investigation of 
lead and zinc be made by the U.S. 
Tariff Commission. The new enquiry 
requested would bring up to date a 
fact-finding study into the lead and 
zinc industries made by the Tariff 
Commission in 1954. But it added a 
new and what is regarded to be a sig- 
nificant twist. Whereas normally a 
fact-finding study contains no recom- 


mendations to change tariffs or impose 
import quotas, the current resolution 
asks the six-man tariff body to make 
“specific findings.” It also asks that 
the Tariff Commission report back to 
the Finance Committee with recom- 
mendations on or before March 31, 
1960. 


Birmingham 
The industrial position in the 
Midlands has shown a_ gradual 


improvement from the depression of 
the early months of this year. The 
influence of holidays is still apparent 
at the moment, but prospects are good 
for the last quarter of the year. The 
dispute in the motor trade which 
threatened to disrupt activity over a 
wide area came to a sudden end, and 
it is to be hoped that peaceful condi- 
tions will continue for a long time. 
The volume of business has expanded 
in the non-ferrous rolling mills and 
foundries. Trade in pressings and 
castings for the building trade is still 
rather quiet, in addition to which there 
is keen competition from plastics in 
this sphere. Two Midland firms have 
received contracts in connection with 
the building of “Nimrod,” Britain’s big 
new proton synchroton. James Booth 
and Co. Ltd., of Birmingham, have a 
contract for extruding cast copper into 


hollow rectangular bars for the 
machine. Marston Excelsior Ltd., of 
Wolverhampton, will develop and 


supply the reinforced vacuum chamber 
in which the protons are accelerated. 
This chamber will be one of the largest 
plastics structures ever made. 

Although the steel industry has spare 
capacity—probably about 20 per cent 
—the improvement in demand has 
been notable in the last few months 
and is expected to continue to the end 
of the year. Iron foundries are busier 
than they have been at any time this 
year. The heavy engineering industries, 
particularly the electrical section, are 
very busy on contracts for home and 
export. The boom in hire purchase 
business has brought considerable 
work to makers of light castings used 
in domestic appliances. 


Bombay 

The Indian Government is to issue 
licences covering imports of copper 
ingots on a _ weight basis, it is 
announced. Under this decision— 
taken in accordance with the Govern- 
ment’s export promotion scheme— 
registered manufacturer-exporters in 
future will have to undertake to export 
within six months of importation of the 
material, finished goods equal to one 
ton in weight for every 1-05 tons of 
material licensed. For this purpose, 
only exports against which foreign 
exchange in payment of the f.o.b. value 
of the goods exported has been received 
will be taken into consideration. 
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Metal Prices 
London Metal Exchange 


Non-Ferrous 





COPPER 


ll! £234 5 0 








Thursday 13 August to Wednesday 19 August 1959 


LEAD 


10 0 


4 


7 


800 
790 
780 


il £793 0 0 


£ 
Il £72 15 0 


760 


740 
730 





TIN 


£792 10 0 


£792 10 0 


£86 10 0 

















Fri Mon Tue Wed 


Aluminium Ingots 
Antimony 99-6% 
Antimony Metal 99%.. 
Antimony Oxide 
Antimony Sulphide 


ocoooco? 


o 


Antimony Sulphide 
Black Powder 


= 
mRaAOSCoOACS 


Bismuth 99-95% 

Cadmium 99-:9% 

Calcium 

Cerium 99% 

Chromium 

Cobalt .. : 

Columbite.... per unit 

Copper H.C. Electro.. ton 
Fire Refined 99-70%, = 
Fire Refined 99-50% - 


-_ 
An 


_ 


oouw | 


Thurs Fri Mon Tue Wed 


coooe 


Oo 


Or oococno 


ooo 


Thurs Fri Mon Tue Wed 


Primary Metals 


All prices quoted are those available at 2 p.m, 19/8/59 


s. 
Copper Sulphate . ton é (0) 
Germanium ; ; 
Sa woe 
Indium . - 

Iridium 
Lanthanum... 
Lead English 
Magnesium Ingots. . 
Notched Bar 
Powder Grade 4 oa 
Alloy Ingot. A8 or AZ91_ ,, 
Manganese Metal.... ton 245 
Mercury .. -- fask 72 
Molybdenum Ib. 1 
Nickel ton 600 


» i. 


> 


Vi OOCON ANN 


d. 
0 


=] 
(°) 
3 


Osmiridium 


Foreign Quotations 


Thurs Fri Mon Tue Wed 


Palladium 
Platinum .. 
Rhodium ... 
Ruthenium 
Selenium 
Silicon 98% 
Silver Spot Bars 
Tellurium 
*Zinc 
Electrolytic 
Min 99-99% 
Virgin, Min 98% 
Dust 95/97% 
Dust 98/99%, . 
Granulated 99+% .. 110 17 6 
Granulated 99-99+ % 124 1 6 
*Dury and Carriage to customers’ works for 
buyers’ account. 


85 6 
114 0 0 
120 0 0 

7 
2 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium 
fr/kg <= £/ton 


Canada 
c/lb £/ton 


France 
fr/kg —£/ton 


Italy 
lire/kg <> £/ton 


Switzerland United States 
fr/kg <~{/ton c/lb <f£/ton 





Aluminium 
Antimony 99.0 
Cadmium 
Copper 
Crude 
Wire bars 99.9 
Electrolytic 
Lead 
Magnesium 
Nickel 
Tin 
Zinc 
Prime western 
High grade99.95 
High grade99.99 
Thermic 
Electrolytic 


32.50 


239 50 


111.50 820 12 6 


22.50 185 17 6 


29.00 
10.25 


70.00 


375 
445 


224 
220 
1.300 


165 0 
163 0 
975 0 


238 126 
84 12 6 


326 
105 


900 
1,128 


578 5 


221 5 


212 10 26.80 
29.00 
120.00 


2.50 
262 10 


262 12 6 


96 26 


708 O 
885 0 


2.80 238 0 30.00 
88 74 17 6 12.00 


7.50 637 10 74.00 
9.70 824 12 6101.75 


11.00 


108 12 6 











50 


Non-Ferrous Metal Prices continued) 





Ingot Metals 


All prices quoted are those available at 2 p.m, 19/8/59 
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Aluminium Alloy (Virgin) £ «4 *Brass g¢ & é. — Copper P [ . d. 
Dee 1000-33 66/95 .. tem 156 0 0 = I ccinecctieccns ton 253 0 
oe cee, ae SS BSS 249........ sn __ receaearnias » 25510 0 
B.S. 1490 L.M.7.... ,, 216 0 0 BSS 1400-B6 85/15... , 201 0 0 
B.S. 1490 L.M.8 ...- ,, 203 0 0 *Gunmetal Phosphor Tin 
B.S. 1490 L.M.9 .... ,, 203 0 0 R.C.H. 3/4% ton .... 55 = Yo ttt treet eneeeees »” _ 
B.S. 1490 L.M.10.. ~ aan © © (85/5/55) LG2 . 12 OF 0 
B.S. 1490 L.M.11.. 6° aes 8 @ (86/7/5/2) LG3 ~« ma = 2 Silicon Bronze 
B.S. 1490 L.M.12.... ,, 223 0 0 (88/10/2/1).......... , 29 0 0 BSS 1400-SB1 ...... » 240 0 0 
B.S. 1490 L.M.13.... » 216 0 0 (88/10/2/}).......... » 254 0 0 
B.S. 1490 L.M.14.... ,, 224 0 0 : Solder, soft, BSS 219 
B.S. 1490 L.M.15.... ,, 210 0 0 *Manganese Bronze Grade C Tinmans.... ,, 370 0 0 
B.S. 1490 L.M.16.... ,, 206 0 0O BSS 1400 HTBI1.... ,, 183 0 0 Grade D Plumbers. . ~~» 22-8 9 
B.S. 1490 L.M.18.... 5, 203 0 0 BSS 1400 HTB2.... ,, 202 0 0 Grade M ... it ag ae Se 
B.S. 1400 L.M22...-. » 210 0 0 BSS 1400 HTB3.... ,, 214 0 0 
Nickel Silver Solder, Brazing, BSS 1845 
Sonne Rie Gnanterel Casting Quality 12% ,, 227 0 0 Type 8 (Granulated) lb. _ 
B.S. 1490 Ra M. 1 coes CD 153 0 0 4 232 0 0 Type 9 99 99 _— 
B.S. 1490 L.M.2 .... 5, 163 0 0 zi 18% >» 237 0 0 
OS. SOCEM... « 1S 8 O - - oe Zinc Alloys 
B.S. 1490 L.M.6 .... , 189 0 0O *Phosphor Bronze Mazak III ...... ton 11717 6 
B.S. 1400 P.B.1.(A.1.D. Mazak V...... » tal a7 6 
*Aluminium Bronze released) ..... ~ 207.0. 0 MIE, Bexid a six witin od o San 87 6 
BSS 1400 AB.1...... ton 230 0 0 B.S. 1400 L.P.B.1. » 213 0 0 as » 13317 6 
BSS. 1400 AB.2...... . <a Oo © * Average prices for the last week-end. Sodium-Zinc Ib. 2 73 
Semi-Fabricated Products 
Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 
Aluminium Brass Lead 
Sheet 10 S.W.G. Ib. 2 83 Condenser Plate (Yel- Pipes (London) ton 111 5 0 
Sheet um ssc. , 2 103 tow Metal) ... ton 193 0 0 Sheet (London) - gy 109 0 0 
Sheet “a 646. . 3 14 Condenser Plate (Na- Tellurium Lead - ys £6 extra 
Strip © BWA « 2 83 val Brass) seas gp, oe 28 Si 
Srip 18 S.W.G. » 29 Wise ......... oe 2 9; NichelSliver = 
. os agbon' Sheet and Strip 7% .. Ib. 3 8} 
Strip 6 Bw 2 11 Wire 10° 4 3] 
Circles 22 S.W.G. ,, 3 2) Beryllium Copper ad cad tect ea. ‘ 
Circles 18 S.W.G. ,, 3 13 Strip 1411 Phosphor Bronze 
Circles .12 S.W.G. ,, 3 O48 - os 
Rod.. 9 1 1 6 ME ic ike she not ” 4 14 
Plate as rolled ‘ * 2 8 Wire 1 49 
Sections zs 3 2 .s Titanium (1,000 Ib. lots) 
Wire 10S.W.G. .... 2114 Billet 44” to 18’ dia... Ib. 54/- 55)- 
Tubes 1 in. o.d. 16 Copper Rod 3” to 4” dia. .... 4, 95/-  62/- 
S.W.G. sees ” 4 i WE. S . « aaeeaaeees Ib. 2 3} Wire -036” — -232” dia. ,, 167/- 110/- 
Sheet .. ton 265 5 0 Strip -003” to 048” .. ,, 200/- 75/- 
Aluminium Alloys eee ~ mae 3s Sheet 8’ 2’. 20 gauge ,, 85/- 
BS1470. HS10W. Plain Plates % — Tube, representative 
Sheet 10 S.W.G. ,, e.2 I.ocomotive Rods , — average gauge...... » 300/- 
Sheet 18 S.W.G. ,, > 2 Pa. WE 6603 288 15 0 Extrusions ....... is = ee 
Sheet 24 S.W.G. , 311 Zinc 
S ) 3. . > li “ 
—, 2 oe 3 |, Cupro Nickel Sheet ey ton 121 15 0 
Strip 18 S.W.G. ,, 2S. 26 f . as 
Strip 24 S.W.G. ,, 4 104 Tubes 70/30 ...... Ib. 3 6% Strip : ai nom. 
BS1477. HP30M. 
Plateasrolled...... ,, 2 1) = = 
B31470. HCISWP. Domestic and Foreign 
Sheet 10 S.W.G. ,, 3 94 
Shevi 18 S.W.G. , 42 
Sheet 24 S.W.G ,, 5 03 Merchants’ average buying prices delivered, per ton, 18/8/59. 
Strip 10 S.W.G. ,, 3 O} ae 
Strip 18 S.W.G. ,, 4 2 Aluminium £ Gunmetal £ 
: eee 145 Sere 176 
Strip 24 S.W.G. ,, 4 93 Ol . : 
BS1477. HPCISWP d Rolied ..........-.++-. 126 SEP 176 
Plate heat treated. “* 3 63 Segregated Turnings i 99 Commercial eee ee ee 160 
BS1475. HG10W. —_— CEE > eis orsrong bse wna 155 
Wire 10 S.W.G. ,, 3 103 Te ee eee 58 
BS1471. HT10WP. ane 198 Lead 
: re rete ere 146 
Tubes lin. o.d. 16 > eee ere ee — 
rer ree 121 
do eee i 5 0% 0 a wins wean 115 
BS1476. HE1OWP. SS eee 150 Nickel 
Sections eeeveccsoce ” 3 13 Collected Scrap pe dee Eo 118 Cuttings Kevtédegesaseden semen — 
Reece Turnings ne a SR 140 Anodes TLTrLeElirtet Te TT 550 
er ns 110% Copper Phosphor Bronze 
Brazed Tubes........ ai 3 02 SD heise ekg Merde Pgh 210 BEE onl s sik aricin’s Ka deea SR 160 
Drawn Strip Sections _,, _ Firebox, cutup ............ 204 er ree 155 
BAe pe EP ton 202 0 0 I ideale gays wad vac oa a 200 
 Sivacn ive bem « ma 6 8 ME oS, id Zia. talacigs cerkare< 194 Zinc 
Extruded Bar........ Ib. 0% Ry a ates Oke 210 eee 71 
Extruded Bar (Pure IIR <5. 0. 3.506 aie arn 0s 193 ee ee ee 57 
Metal Basis) coe 9 _ RE Sen hdeceusworwarst 160 GE fo ds oeexe see 38 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of May, 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


COPPER 
Wire 


Rods, bars and sections 
Sheet, strips and plate 12,868 10,182 
Tubes 6,587 6,152 
Castings and miscellaneous 6,468 — 
Sulphate is 3,630 — 


Gross Copper 
Weight Content 
17,751 17,398 
11,683 7,676 


58,987 47,620 
Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


33,367 
14,253 


LEAD 

Cables 

Batteries 

Battery Oxides 

Tetra Ethyl Lead = 
Other Oxides and ¢ Compounds cha 
White Lead as 
Shot iis 283 
Sheet and Pipe ; oa 5,593 
Foil and ¢ ‘ollapsible Tubes <2 264 
Other Rolled and Extruded 548 
Solder 1,115 
Alloys on 1,468 
Miscellaneous Usi ses 1,082 


7,468 
2,518 
1,926 
2,417 
1,964 

634 


Total 27,280 


TIN 
Tinplate ’ 5 a, 799 
Tinning: 
Copper Wire .. is Ae 43 
Steel Wire 7 10 
All other ‘ ‘ 64 
Solder : ; , 163 
Alloys 429 
Foil and ¢ ‘ollapsible Tubes, etc. 58 
Tin Compounds, Salts, and 
Miscellaneous Uses 120 


Total Consumption 1,686 


ZINC 

Galvanizing 
Brass 

Rolled Zinc 
Zinc Oxide 2,367 
Zinc Die-casting alloy - 4,329 
Zinc Dust - ne a 971 
Miscellaneous Uses 891 


7,460 
8,052 
2,097 


Total, All Trades 26,167 


Of which: 

High purity 99°99 per cent F 

Electrolytic and high end 99-95 
per cent 

Prime Western, G. O.B. and de- 
based 

Remelted . 

Scrap Brass and other Cu alloys 

Scrap Zinc, alloys and residues . . 


ANTIMONY 

Batteries 

Other Antiqnonial Lead . 
Bearings .. 

Oxides—for W hite Pigments 
Oxides—other : 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 


For Antimonial Lead 
For Other Uses 


Total Consumption 


CADMIUM 

Plating Anodes 

Plating Salts 

Alloys: Cadmium C copper 
Alloys: Other 7 
Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£210.5.0) 240 
Heavy copper (£201.10.0) 230 
Light copper (£175.5.0) 200 
Heavy brass (£118.5.0) 135 
Light brass (£96.12.6) 105 
Soft lead scrap (£56.0.0) 64 
Zinc scrap (£38.12.6) 44 
Used aluminium un- 

sorted 

France (francs per kilo): 
Electrolytic copper 

scrap 
Heavy copper 
No. 1 copper wire .. 
Light brass 
Zinc castings 
Lead 


(£96.7.6) 110 


(£187.12.6) 250 
(£187.12.6) 250 
172.12.6) 230 
(£122.0.0) 160 
(£51.0.0) 68 
(£69.0.0) 92 
(£129.12.6) 173 


Italy (lire per kilo): 


Aluminium soft sheet 
clippings (new) (£200.15.0) 340 
Aluminium copper alloy (£132.17.6) 225 
Lead, soft, first quality (£75.12.6) 128 
Lead, battery plates (£41.17.6) 71 
Copper, first grade (£215.10.0) 365 
Copper, second grade (£203.2.6) 345 

Bronze, first quality 
i (£197.5.0) 335 


(£170.2.6) 285 
(£138.15.0) 235 
(£126.17.6) 215 
(£132.17.6) 225 


(£65.0.0) 110 


Financial News 





Cons. Tin Smelters 


Dividend of 3s. plus bonus of 6d. per 
£1 unit for year to March 31, 1959 (same). 
Consolidated _ net profit £396,301 
(£531,219), after tax £446,452 (£697,018). 
Add tax credits £138,175. Forward 
£1,895,671 (£1,627,753). 


Newman Hender and Co. Ltd. 

Profit 53 weeks to April 4, 1959 
£302,297 (£476,516 for year), less tax 
£162,000 (£285,500), net profit £140,297 
(£191,016, plus £2,500 unrequired tax). 
Retained by subsidiaries £8,890 
(£27,651), final dividend 10 per cent 
making 124 per cent for year (same), for- 
ward £289,465 (£251,408). 


Incandescent Heat Co. Ltd. 


Group net profit 1958 £104,092 
(£95,483), after taxes £101,438 (£102,661). 
To outside interest £3,199 (£5,810), pre- 
acquisition profits £6,704 (nil). Ordinary 
dividend 12} per cent (same). Forward 
(I.H.C.) £373,532 (£283,125)—after tax 
credit £3,039 (£7,709). Fixed assets 
£419,640 (£388,674), current £974,109 
(£818,104), liabilities, etc., £697,535 
(£598,368). Commitments £42,000 
(£20,350). 


New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2 


Palatinus Company Limited (629100), 
82a Portobello Road, W.11. Registered 
May 28, 1959. To carry on business of 
electro, chromium, nickel silver and metal 
platers, etc. Nominal capital, £100 in £1 
shares. Directors: Julian Eismont and 
Jerzy Pankiewicz. 


J. D. S. Townshend and Co. Limited 
(629273), 99 Fenchurch Street, E.C.3. 
Registered June 1, 1959. To carry on 
business of general agents, importers and 
exporters of and selling agents for the 
supply of metal castings for various 
industries, including the foundry trades 
and engineering industries, etc. Nominal 
capital, £100 in £1 shares. Directors: 
John D. S. Townshend, Florence J. 
Townshend and John V. Crump. 


Profiled Spandril Panel Co. Limited 
(629810), Sixth Floor, 40-42 Oxford 
Street, W.1. Registered June 8, 1959. 
Nominal capital, £100 in £1 shares. To 
carry on business of dealers, importers 
and exporters and merchants and workers 
in metals and minerals, etc. Director: 
Cecil J. Devereux. 


Inmetex Limited (629865), 64 Cannon 
Street, E.C.4. Registered June 8, 1959. 
To carry on business of consultants in 
general foundry and metallurgical equip- 
ment, etc. Nominal capital, £1,000 in 
£1 shares. Director: Wm. C. Stradling. 


Loughton Plating Successors Limited 
(630033), 92 Forest Road, Loughton, 
Essex. Registered June 10, 1959. To 
carry on business of electro, chromium, 
nickel silver and metal platers, etc. 
Nominal capital, £100 in £1 shares. 
Directors to be appointed by subscribers. 
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THE STOCK EXCHANGE 


Industrials Continued To Show General Strength With Steel Shares Buoyant 





Div. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR Div. 1958 


CAPITAL OF SHARE NAME OF COMPANY 17 AUGUST FIN. PREV. YIELD HIGH LOW 
. 4+ RISE—FALL YEAR YEAR 





é Per cent Per cent 


4,435,792 Amalgamated Meal Corporation ... 26/6 + 3d. 9 9 
400,000 2/- Anti-Attrition Metal . : me 1/3 3 8; 
41,303 829 Stk. (£1) Associated Electrical tndusestes | 62/9 —9d 15 
1,613,280 1 Birfield ... eat eee ose eee 58/1045 10id 15 
3,196,667 1 Birmid Industries... “ . -B1/- 174 
5,630,344 Stk. (£1) Birmingham Small Arms __... -. 4/6 —6d. 10 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% ... _ 15/6 5 
350,580 Stk. (£1) Ditto Cum. B. Pref.6% ... las 18/104 6 
500,000 1 Belton (Thos.) & Sons Sa én 34/- 10 
300,000 1 Ditto Pref. 5% a 15/3 5 
160,000 1 Booth (James) & Co. Cum. Pref. 1%, 20/6 7 
1,500,000 Stx, (€1) British Aluminium Co. Pref.6% ... 20/6 3d 6 
17,247,070 Stk. (£1) British Insulated Callender’s Cables 52/- 6d 125 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. ww.  =663/9  =——1f3 10 10 
1,200,000 Sek. (5/-) Canning (W.) & Co. ... oe rer 14/9 3d. 254+ *24Ct 
60,484 1f- Carr (Chas.) oll he aaa 2/74 + 14d 
555,000 1 Clifford (Chas.) Led. .. ish we 25/- + 3d 
45,000 1 Ditto Cum. Pref. 6% ; a 16/9 
250,000 2/- Coley Metals ... ae a 3/- 
10,185,696 1 Cons. Zinc Corp.t .. ae oi 66/9 
1,509,528 1 Davy & United ea ing és 71/- 
6,840,000 5/- Delta Metal... din on 17/- 
5,296,550 Stk. (£1) Enfield Rolling Mills Led, aie on 53/9 
750,000 1 Evered & Co. ... a on eae 35/9 
18,000,000 Stk. (£1) General Electric Co. ... a on 37/6 
1,500,000 Stk. (10/-) General Refractories Ltd. ... hes 34/- 
401,240 1 Gibbons (Dudley) Led. ie wwe | 64f- 
750,000 5/- Glacier Metal Co. Led. -_ _ 8/3 
1,750,000 5/- Glynwed Tubes ” _ 21/6 
5,421,049 10/- Goodlass Wall & Lead induseries ie 38/6 
342,195 1 Greenwood & Batley a «»  105/- 
396,000 5/- Harrison (B’ham) Ord. ae ere 20/- 
150,000 1 Ditto Cum. Pref. 7% -_ na 19/3 
1,075,167 5/- Heenan Group po ‘ aes 10/6 
236,958,260 Stk. (£1) Imperial Chemical hidenien oe 40/- 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% ane was 17/9 
14,584,025 o International Nickel ... . 185 
300,000 1 Johnson, Matthey & Co. Cum. ‘Pref. 5%, 15/9 
6,000,000 1 Ditto Ord : on ‘ 
600,000 10/- Keith, Blackman 
320,000 4/- London Aluminium .. 
765,012 1 McKechnie Brothers Ord. 
1,530,024 1 Ditto A Ord. ” os 
1,108,268 5/- Manganese Bronze & Brass 
50,628 6/- Ditto (74% N.C. Pref.) 
13,098,855 Sek. (#1) Metal Box 
415,760 Stk. (2/-) Metal Traders .. ‘ 
160,000 1 Mint (The) Sieetaahem 
80,000 5 Ditto Pref. 6% 
3,705,670 Stk. (£1) Morgan Crucible A ms 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 
2,200,000 Stk. (€1) Murex .. wa 
468,000 5/- Ratcliffs (Great Bridge) 
234,960 10/- Sanderson Bros. & Newbould 
1,365,000 Stk. (5/-) Serck , 
6,698,586 Stk. (€1) Stone-Platt tndeswtes 
2 928,963 Stk. (£1) Ditto 54% Cum. Pref. 
18,255,218 Stk. (£1) Tube Investments Ord 
41,000,000 Stk. (£1) Vickers - 
750,000 Sek. (£1) Ditto Pref. 5% 
6,863,807 Stk. (€1) Ditto Pref. 5% tax free 
2,200,C00 1 Ward (Thos. W.), Ord 
2,666,034 Stk (£1) Westinghouse Brake . 
225,000 2j- Wolverhampton Die-Casting 
591,000 S/- Wolverhampton Metal 
78,465 2/6 Wright, Bindley & Gell 
124,140 1 Ditto Cum. Pref. 6% 
150,000 1j- Zinc Alloy Rust Proof 


27/44 23/3 24/9 
1/6 1/3 1/9 
63/6 54/- 58/9 
59/45 46/9 62/44 
81/10; 72/- 77/6 
48/3 36/14 39/- 
16/3 15/- 16/14 
18/10; 17/9 17/44 
34/- 27/6 28/9 
15/6 14/- 16/- 
20/6 20/- 20/44 
20/75 18/9 20/-° 
57/- 46/3 52/6 
65/- 49/3 52/- 
16/- 12/3 25/3 
2/74 1/3 2/3 
24/9 22/6 22)- 
16/9 15/3 16/- 
4/- 2/104 4/6 
69/3 59/- 65/3 
71/- 43/14 87/- 
17/9 12/- 25/- 
57/6 36/7 38/- 
35/9 30/- 30/- 
40/3 30/- 40/6 
40/- 32/6 39/3 
66/6 63/6 67/6 
9/3 6/74 8/3 
22/9 16/44 18/14 
38/9 28/74 30/9 
108/3 75/- 57/9 
20/- 14/114 15/9 
—_ - 19/9 
10/6 7/6 9/74 
40/3 33/9 38/- 
17/9 16/- 17/14 
1873 1545 169 
16/3 15/44 16/9 
42/- 29/74 47/- 
30/3 25/- 28/9 
6/9 5/3 6/- 
45/- 41/3 45/- 
43/6 38/9 45/- 
16/3 13/9 14/14 
_ _ 6/3 
60/44 44/7} 73/3 
10/9 8/44 9/- 
26/6 22/- 22/9 
75/6 69/- 83/6 
54/6 43/6 45/- 
18/6 17/6 18/- 
51/- 41/- 58/9 
11/6 9/6 11/14 
40/- 27/9 27/3 
21/- 18/- 18/74 
53/6 42/6 45/6 
18/- 15/104 16/3 
91/6 72/- 86/- 
37/- 29/9 36/3 
15/03 14/3 15/9 
22/74 20/6 23/- 
97/- 83/- 87/3 70/9 
47/- 39/9 46/6 
10/6 8/84 10/14 7/- 
31/6 21/6 22/9 14/9 
7/- 4/114 5/44 2/9 
13/9 13/6 13/- 
3/9 2/9 3/14 2/74 
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*Dividend paid free of Income Tax. fincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. { and 100% Capitalized issue. @ The figures given 
relate to the issue quoted in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend. \|Adjusted to allow for capitalization issue. 
E for 15 months. D and 50% capitalized issue. Zand 50% capitalized issue. B equivalent to 12$% on existing Ordinary Capital after 100% capitalized 
issue. And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. E and 50% capitalized issue in 7% 2nd Pref. Shares. P Interim 
dividend since reduced. § And Special distribution of 24% free of tax. R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. 
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Most unusual... ha, ha, ha! 


Frankly, the purpose of this advertisement is to bring to your notice 
that our prices for non-ferrous ingots of the highest quality 
may well be a good deal cheaper than those you are already paying — 
and our deliveries are exceptionally good, too. Then why the chap with the 
camouflaged neck? Well, we rather thought that at first sight 
you might be more interested in him than in us. But now we have come this far 
together, may we send you particulars of our production facilities 


and details of our very keen prices? 


"PAE 


METALS LTD 





Write or telephone now to 


1B) 


PLATT METALS LIMITED + ENFIELD + MIDDLESEX + HOWARD 3351* 
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G.W.B. 


FOR ALL THAT IS 
BEST IN ELECTRIC 
MELTING AND 
SMELTING FURNACES 






















P.O. BOX 4- DIBDALE WORKS - DUDLEY - WORCS :- Telephone: Dudley 55455 
ASSOCIATED WITH GIBBONS BROS. iTD. & WILD-BARFIELD ELECTRIC FURNACES LTD. 
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designs 





now available for 
British built furnaces 


The long experience of Demag-Elektrometallurgie 
G.m.b.H., Duisburg, Germany, in the design and 
manufacture of Induction Melting Furnaces, of 
which they were pioneers, has now been made 
available to G.W.B. Furnaces Limited. This 
experience extends from Mains Frequency Channel 
Type Furnaces to Crucible Type Induction 
Melting units for mains frequency or motor 





alternator operation covering the melting of 
steels, irons, light metals, copper and copper 
alloys and zinc. The wide range of designs 
incorporating improvements developed over 
many years, ensures that the most suitable 
type can be selected for a particular charge 

or production programme. 

The electric induction method can solve yout 
melting problems, and G.W.B. can advise you 
in your choice of the correct induction furnace. 





i. 3 Ton Demag Mains Frequency Crucible Type 
Induction Melting Furnace. 


2. Three Demag Mains F requency Channel Type Furnaces, 
each holding 25 tons of zinc. 


Three Demag 30 cwt. Mains Frequency Induction 
Furnaces melting copper alloys. 





GwB LD? 
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DOUMFrac 


Photograph by courtesy of Messrs. Chamberlin & Hill Ltd., Lichfield 


t difficult nd cores are now 


scfinoc a 
gs ¢ 


regularly made with DOHMfrac. 


This technically controlled material 

gives uniform strength and consistency, 
making DOHMfrac the most widely 

used pre-coated sand for shell 


moulding and shell core production. 


ALSO 


GRAPHITE 
& INVESTMENT BASE 


We are supplying the largest 
foundries. Please ask for our 
technical representative to call 


Perfect 


The famous 
pre-coated 
shell moulding 
sand 


Photograph by courtesy of Messrs. Chamberlin & Hill Led., Lichfield. 


cores at greater speed without scrap. 


MELLOR MINERAL MILLS LTD. (ooum Group of companies) 


ETRURIA VALE MILLS, 
Phone: 


STOKE- 
23441-5 


ON-TRENT, STAFFS. 
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MONOMETER MANUFACTURING CO. LID. 


Savoy House, 115-116 Strand, London W.C.2. Telephone: Temple Bar 9025 
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Consult 


INTERNATIONAL 
REFINING €O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


Maryland Alloys Ltd. 

for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 





Consult 





Non-Ferrous Stockholders 
Ltd. 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


BIRMINGHAM 


LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


GLASGOW 


400. GREAT WESTERN RD., GLASGOW, C. 
Tel: WEStern 7344 


Consult 











| 








C= . co CDAX 


Cement 
FOR EMERY BOBBING 


@ Stronger than glue, 
Easy to apply. 






@ Sets quickly. 


@ Impervious to 
heat. 


Doubles output 
per dressing. 


“CAMNING,= GREAT HAMPTON ST. BIRMINGHAM 18. LONDON & SHEFFIELD 
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H. BARNETT LTD. 
VICTOR ROAD, LONDON, N.7. 
SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Members of the National Association of Non-Ferrous Scrap 
Metal Merchants. 





ARCHWAY 546! (5 LINES) 


TEL: 














MADE TO ANY 

SPECIFICATION 
UNDER LABORATORY 
SUPERVISION 








BRITISH INDUSTRIAL 
INGOT METALS LTD 


Regd. Office: HICK ST., BIRMINGHAM 
Phone: Calthorpe 1355-6 
Licensed by Ministry of Aircraft 
Production, Light Metals Control! 








BOARD LIST 








TUBES FOR THIS—AND TUBES FOR THAI 


MANUFACTURERS OF 
SMALL BRASS 
AND COPPER 


ASTON TUBES (NON-FERROUS) LTD. 
26/38 WAINWRIGHT STREET, BIRMINGHAM 6 


Telegrams: “ Astube B'ham 6° Telephone’ EASt 0236 


LONDON OFFICE, 179-181, Vauxhall Bridge Road, London, S.E.1. 
Telephone: Tate Gallery 8843 


NORTHERN OFFICE, North Eastern Chambers, Station Square, Harrogate 
Telephone: Harrogate 67247 


2 5721 








RE-MELTED 
SPELTER 


ema 


PRODUCED UNDER LABORATORY CONTROL 
QUALITY GUARANTEED 





FOR GALVANISING 


DEUTSCH & BRENNER 


LIMITED 


XXX BRAND 


FOR ALLOYING 
——> 






HARFORD STREET, BIRMINGHAM, 19. Also at Cardiff & Manchester 


Telephone: Northern 3838 (11 lines) Telex 33-374 


Cardiff 31833 


Gatley 6418 
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Rate: Advertisements set in run-on style—4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy’’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 
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Trade Discounts: Details upon application to “Metal 
Industry,’’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Led. The 
proprietors retain the right to refuse or withdraw 
“‘copy’’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors, 





APPOINTMENTS VACANT 
HUNTS. F{PUCATION (\OMMITTEE 


FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH). 
APPLICATIONS are invited from suitably 

qualified teachers for appointment as Metal- 
work Master at this newly re-organized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returred duly completed as soon as possible. 
N C. CURREY, 
Director of Education. 
Gazeley House, 
HUNT INGDON. [7826 





WORKS MANAGER (A LUMINIUM) 


REQUIRED 
Northern Ingot Manufacturers 

NVITE applications from men capable of 
organizing and maintaining efficient produc- 
tion. The applications will be seen by the 
Directors only who will seek an_ executive 
suitable to become General Manager (Aluminium) 
next year and later Managing Director. Letters 
giving enough detail to enable a short list selec- 
tion are to be addressed to ““The Chairman” 
Box 4365, c/o Metal Industry [7829 





zE NERAL Manager required for our Glasgow 
Works. Interested applicants should send 

fol details of experience and qualifications to 
Head Office, A. Cohen & Co., Ltd., 8 Waterloo 
Place, London, S.W.1. [7830 


N ETALLURGIST required for the Divisional 
« Laboratory. Experience in the production 
of steel forgings desirable. Applicants should 
have a degree or equivalent qualifications. Apply: 
High Duty Alloys Ltd., Windsor Road, Redditch 

[7823 


‘HEMIST required in laboratory engaged in 

electroplating and other metal finishing inves- 
tigations. Excellent working conditions. Super- 
annuation scheme. Send full details, including 
age, qualifications and present salary, in con- 
fidence to the Secretary, PERA, Melton 
Mowbray, Leics [7835 


CAPACITY AVAILABLE 


w'HEET Metal Work, Metal Spinning, Deep 

Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. {0019 


J ELLERING and Cam Profiling Capacity up 
to 8 ft. x 6 ft., or 6 ft. diameter. 
ARMYTAGE BROS. (KNOTTINGLEY) Ltd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. [0001 


MACHINERY FOR SALE 


RAYSHAW Gas Fired Bale Out 4 
Furnace, working temperature 1,000°C 
Capacity 400 Ibs., complete with instrumentation. 
RAYSHAW Gas Fired Vertical Hardening 
Furnace, working temperature 650-1,000°C. 
Gas consumption maximum 1,000 cu. ft. per hr. 
Complete with instrumentation. 
HITEFIELD MACHINERY & PLANT 
LIMITED, Cobden Street, Salford, 6. Tel: 
Pendleton 4746. (7832 





= H IGH R OLLING M ILLS 


QNE 3- ~~ Rolling Mill, rolls 15” diameter 
x 36” face, mounted in Timken bearings, 
complete with pinion housing, reduction gear 
box, 150 h.p. motor and starting equipment. A 
spare motor and spare bearings are also available. 
In excellent condition, ready for putting into 
operation. For further details and price apply 
The United Wire Works Ltd., Granton, 
Edinburgh, 5. {7809 


HEAT TREATMENTS 


EAT Treatment. A.I.D. Approved, all 
wrought and cast Light Alloys. Large sizes 

a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


REGULAR BUYERS OF 


NICKEL AND 
NICKEL ALLOYS 


STAINLESS STEEL SCRAP 
AND TURNINGS 


NICKEL STEEL BATTERIES 
CAR RADIATORS 


8 
MITCHAM SMELTERS LTD. 


Redhouse Road, CROYDON, Surrey 
Telephone: THOrnton 6101 P.B.X. 











PATENTS 


THE Proprietor of British Patent No. 728634, 

entitled “Inhibition of Corrosion of Metals” 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, 14 E. Jackson Blvd., 
Chicago 4, Illinois, U.S.A. (7817 


THE Proprietors of British Patent No. 635021 
are prepared to sell the patent or to license 
British manufacturers to work thereunder. It 
relates to “Improvements in Telescopic Valve 
Devices for Liquid Containers.” Address: Boult, 
Wade & Tennant, 112 Hatton Garden, London, 
E.C.1 (7834 


PLANT FOR SALE 


TO. 30 Speedmuller for sale, batch size out of 
4%‘ mill 3 cubic feet, 1950 model, good condition 
and running order. Apply Kay and Co., 
(Engineers) Limited, Blackhorse Street, Bolton, 
Lancs. [7813 


SCRAP METAL (SALE & WANTED) 


B. ‘ B PERRY & Ce: L™. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf end Scrap 
and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. {0013 





NJICKEL and High Nickel Content Scrap 
+‘ wanted. ‘“‘Nimonics,” “Inconel,”” “Monel,” 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 

Phone Hop. 2239. ‘Fime Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borou 
High Street, S.E.1. [0014 


WANTED 


BALL and Roller Bearings etc. wanted: also 
Surplus Goods — especially Hand Tools — 
of all descriptions. R. Pordes, 138 New 
Cavendish Street, London, W.1, MUSeum 5250. 
(7815 


BOOKS 


METALLURGICAL Progress, 2 & 3. One 
of the most time-consuming tasks for the 
more advanced metallurgical student and research 
worker is “‘searching the literature.” In these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 
reviews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of metallurgy. Seven articles 
by leading authorities -~— the information in 
concise, easily readable form. 6s. post free. 
Series II, 4s. 6d. post free. Obtainable from 
leading booksellers, or direct from Iliffe and Sons 
a Dorset House, Stamford Street, London, 





BOOKS 


propuc TION Engineering: Practical Methods 
of Production Planning and Control. By 
J. S. Murphy, A.A. This practical book 
deals with factory organization, each separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an r- 
tunity to compare different methods. rice 
12s. 6d. net. By post 13s. Sd. From all booksellers, 
or from The blishing Dept» Dorset House, 
Stamford Street, London S$ 


RESIst ANCE Welding in Mass Production. 
By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production requirements. 21s. net 
from ali booksellers, 22s. 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


QO*YGEN Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post lls. 4d. 
From all booksellers or from The Publishing 
-£ 7% Dorset House, Stamford Street, London, 
.E.1. 


MATERIAL Handling in Works Stores. 2nd 
Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize flocr space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. Od. 
net from all booksellers. By post 19s. Od. from 
The Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1. 


ee and Alloys. Fifth Edition. This 

contains approximately 4,600 com- 
positions of non-ferrous alloy. It is mainly a 
list of alloys having definite names, including 
proprietary alloys, and it is indispensable to users 
of non-ferrous metals and alloys in any industry. 
15s. net from all booksellers. By post 16s. from 
Iliffe & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


GTEELS in Modern Industry. A Comprehen- 
sive Survey by 29 Specialist Contributors. 
General Editor W. E Benbow. An invaluable 
guide for s and draughtsmen; 
it specifies the steels best st used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
—— properties and penn a He and how 

ey may surface finished for anti-corrosive 
and other purposes. 42s. net from all book- 
sellers. By post 43s. 9d. from The Publishing 
owt Dorset House, Stemford Street, London, 





GAS Welding and Cutting: A Practical Guide 
to the Best Techniques. By C. G. Bain 
M.1.Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available s welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for a welding and cutting 
operations involved = fabrication and — 
of industrial equi Price 15s. net. By 

16s. Od. From a Sechuoliens or from The > 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


J NDUSTRIAL Brazing. By Brooker 
and E. V. Beatson, B.sc(Eog), LMIEE. 
The first full- — study of this subject. — 
in detail all modern brazing A — yt 

torch, furnace, high-frequency ind weone By — =x 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube — 35s. net from all 
booksellers. By post 36s. 6d. from The Publishing 
Sah Dorset House, Stamford Street, London, 


ANDBOOK of Industrial Electroplating. 

Second Edition. By E. A. Ollard, A.R.C.S., 
F.R.LC., F.1.M., and E. B Smith. Facts. res 
and formulae for’ all who design, erect, main’ 
operate electrodeposition plant, and for laboratory 
workers who deal with plating solutions. Includes 
sections on water and drainage, purification of 
solutions, — | precautions and ventilation in 
plating shops, and the special problems of costing 
in such shops. 35s. net from all booksellers. 
By post 36s. 5d. from Iliffe & Sons Ltd., Dorset 
House, Stamford Street, London, S.E.1. 
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THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


ALL 


FULLY 
FINISHES 


APPROVED 4A.1.D. 























SHARDAL CASTINGS LTD 


Buyers of Non-Ferrous Scrap Metals 
LOWER TRINITY STREET, BIRMINGHAM. 
Telephone FIC 3551/2 


ENTORES 
LIMITED 


ORES, METALS 
and RESIDUES 


9. 

















INDUSTRIAL RESEARCH LABORATORIES 


are equipped with a 
LARGE RANGE OF TESTING MACHINES 





AND APPARATUS FOR ALL _ TESTS 
ON METALS AND OTHER INDUSTRIAL 
MATERIALS NCLUDING PHOTO 


MICROGRAPHS OF METALS City Wall House, 14-24 Finsbury Street, 


PUBLIC WORKS DEPI., BRASSHOUSE PASS., BIRMINGHAM, 1. LONDON, E.C.2. 
Phone: MIDLAND 698/ P.B.X I 


"Phone: MONarch 6050 
Cables: ENTORES, LONDON 
Telex No. LONDON 28455 



























For Scientific Instruments, 
Medical and Hypodermic 
Equipment, Radio Valve 
Cathodes, Spark Erosion 
and any application re- 
quiring tubing from -375 
to -010 inches diameter. 


HUBES LID 


SURBITON, SURREY 


KING CHARLES’ RD., 


ELMBRIDGE § 


Phone 


\ 








Printed in Great Britain by James Cond Ltd., Charlotte Street, Birmingham, 3. 


Published by lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 





SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries to:- 


Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 
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IN ALL GRADES 
OF NEW and OLD 


NON-FERROUS 
SCRAP METALS 


and 


RESIDUES 


Members of The ——— | M 4e) R T 
a ema FX PORT 
Arthur E£. 


va Milne r 


10-12 BARD ST., SHAKESPEARE ST., seen, | (METALS) LTD => 


BIRMINGHAM 11. Telephone: VICTORIA 2264-5-6 ae ey TON WORKS, KINGSBURY ROAD, 
————— WORTH, BIRMINGHAM. 
el.: Curdworth 52/53, Grams: Curdworth 52 


IHALUDHN HAHAHAHA WHALE —— 
HT wi VL | Hil ————————— } London Offices: 10, UNION COURT, OLD BROAD ST., E.C.2 
HA tH AAA —_———— Tel.: LONdon Wall 6991/2. Cables: Milnamet, London. 
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| 
wm. JOSEPH @& JOM 
i, (BIRMINGHAM) LTD. 

































































METAL MERCHANTS & 
MANUFACTURERS 


Buyers & Sellers of all Grades 

















NON-FERROUS METALS AND RESIDUES 








INT 


Prompt Settlement, 


Collections and Deliveries. 
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A 
PROBLEM 
TO 
PONDER 


Many foundry problems—no less than 
chess problems—are often complex 
and challenging. If you are sometimes 
confronted with such problems, here 


are a few facts to ponder. 


As the oldest firm of Ingot Makers in the 
world our business and reputation has been 
built up by helping our customers to solve 
their many problems. We like to be certain, 
in the first place, that the alloys they buy 
from us are exactly the right type and the 
right grade for the job in hand, whether it 
be a railway bearing, a marine propeller or 
a church bell. 


Secondly, the handling of many alloys calls 


for highly skilled techniques, and here again 


A. COHEN 


& CO. 


For chess enthusiasts this is an actual problem 
to solve. White to move and mate in three 
moves. 


the expert advice of our metallurgists and 
chemists is freely and gladly available to 


our customers. 


In short, the unsurpassed quality of our 
World Famed Ingots is backed up by a 
personal service which is second to none. 
And our prices? Well, as the Irishman so 
wisely remarked: ‘The best is always the 


cheapest’. 


LID. 
8,WATERLOO PLACE, LONDON, S.W. 1 


TOT CDLIONE 
TELEPHONE 











